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SCIENCE  IN  THE  POLITICAL  PROCESS 


TUESDAY,  JUNE  25,  1985 

House  of  Representatives, 
Committee  on  Science  and  Technology, 

Task  Force  on  Science  Poucy, 

Washington,  DC. 

The  task  force  met,  pursuant  to  notice,  at  10:03  a.m.,  in  room 
2318,  Rayburn  House  Office  Building,  Hon.  Don  Fuqua  (chairman 
of  the  task  force)  presiding. 

Mr.  Fuqua.  Today,  our  Task  Force  on  Science  Policy  takes  up  the 
issue  of  science  in  the  political  process.  This  subject  is  one  of  the 
more  difficult  and  sensitive  issues  in  our  agenda  and  also,  probably, 
one  of  the  most  important. 

It  is  difficult  because  no  clear-cut  answers  appear  to  exist;  it  is 
sensitive  because  we  as  Members  of  Congress,  along  with  our  col- 
leagues in  the  House  and  the  Senate,  are,  ourselves,  participants  in 
the  political  process  and  thus  potentially  in  positions  to  influence 
the  outcomes  of  legislative  proposals  affecting  science  and  its  im- 
portant work,  because  it  has  in  recent  years  been  the  subject  of  in- 
tense debate,  and  because  future  trends  in  this  area  can  have  a 
profound  effect  on  American  science. 

Since  the  Federal  Government  began  to  expand  its  support  for 
scientific  research  following  the  Bush  report  in  1946,  a  tradition  of 
leaving  priority  setting  within  science  to  the  scientists  has  taken 
hold.  That  tradition  is  based  on  our  recognition  that  only  rarely  do 
legislators  have  the  knowledge  and  understanding  to  make  in- 
formed judgments  about  priorities  within  science,  especially  when 
detailed  knowledge  about  the  contents  is  required. 

This  tradition  has  served  us  well.  Along  with  generous  funding,  a 
strong  university  system,  and  many  other  factors,  it  has  contribut- 
ed to  the  emergence  of  American  science  into  a  position  of  preemi- 
nence in  most  fields. 

But  the  tradition  of  leaving  priority  setting  within  science  to  sci- 
entists is  just  that,  a  tradition.  Whether  it  should  be  continued  or 
not  and  whether  it  should  be  followed  in  all  cases  is  the  issue 
before  us. 

Another  great  tradition  which  has  helped  build  a  strong  science 
enterprise  has  been  the  partnership  between  science  and  govern- 
ment. As  in  any  partnership,  many  things  in  the  government-sci- 
ence partnership  have  worked  well  because  both  sides  recognize 
the  need  to  work  together  and  to  accommodate  the  needs  and  de- 
sires of  both  partners. 

While  scientists  naturally  want  to  see  the  partnership  function 
in  ways  that  advance  science  to  the  maximum  extent,  politicians 
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must  look  to  the  broader  national  objectives  to  be  served  and  must 
be  mindful  of  the  other  factors  apart  from  science  which  contribute 
to  the  achievement  of  those  goals. 

Some  scientists  have  occasionally  suggested  that  Members  of 
Congress,  when  making  unwanted  decisions  about  science,  allow 
themselves  to  be  influenced  by  what  has  been  termed  "narrow  po- 
litical considerations."  However,  from  the  point  of  view  of  most  leg- 
islators, the  consideration,  in  setting  priorities,  for  science  of  other 
factors  such  as  defense  needs,  national  and  regional  economic 
needs,  and  educational  policy  is  not  only  desirable  but  an  integral 
part  of  our  job. 

Thus,  the  issue  before  us  is  really,  in  my  view,  how  decisions 
involving  both  science  and  politics  should  be  made.  The  examina- 
tion of  tftat  issue,  which  we  begin  today,  will  be  carried  out  with 
great  care. 

The  task  force  will  soon  issue  a  background  study  on  this  subject 
entitled  "Expertise  and  Democratic  Decisionmaking."  Compiled  for 
us  by  the  Congressional  Research  Service,  this  collection  of  selected 
readings  will  help  us  place  this  issue  in  a  much  broader  context,  as 
suggested  by  its  title. 

To  help  us  in  our  consideration  of  this  important  topic,  we  have 
a  small  but  highly  select  group  of  witnesses  who  will  appear  before 
the  task  force  today  and  tomorrow.  We  thank  them  for  their  will- 
ingness to  share  their  experiences  and  thoughts  with  us,  and  we 
look  forward  to  their  testimony. 

Our  first  person  will  be  Dr.  Thomas  L.  Haskell,  Department  of 
History,  Rice  University.  Dr.  Haskell,  we  are  very  delighted  to  wel- 
come you  here  this  morning. 

STATEMENT  OF  DR.  THOMAS  L.  HASKELL,  DEPARTMENT  OF 
HISTORY,  RICE  UNIVERSITY,  HOUSTON,  TX 

Dr.  Haskell.  Thank  you  very  much. 

Chairman  Fuqua,  members  of  the  task  force,  ladies  and  gentle- 
men, I  very  much  appreciate  the  opportunity  to  speak  before  you. 

I  have  been  invited  to  speak  not  about  the  "brass  tacks"  of  the 
very  practical  and  concrete  decisions  you  have  to  make.  I  will  not 
offer  any  advice  about  that.  I  am  here  instead,  as  I  understand  it, 
to  speak  about  the  problem  of  peer  review  in  a  rather  general, 
even  abstract,  way,  the  "high  theory  of  peer  review,"  if  you  will. 

The  agenda  for  this  session  sets  out  three  questions.  Let  me 
quickly  paraphrase  them:  How  can  the  judgments  of  scientists  and 
Members  of  Congress  be  effectively  integrated?  At  what  levels 
should  decisions  be  made  by  scientists;  at  what  levels  by  Members 
of  Congress;  and  at  what  levels  should  some  joint  decisionmaking 
process  be  employed?  And  under  what  circumstances  should  sci- 
ence policy  be  shaped  by  perceived  social  needs  such  as  regional 
economic  growth  or  campaigns  against  certain  dread  diseases,  for 
examples? 

Underlying  all  of  these  questions,  it  seems  to  me,  is  another, 
more  basic,  question.  Let  me  try  to  put  it  into  words.  In  the  formu- 
lation of  science  policy,  when  should  the  Members  of  Congress 
defer  to  the  judgment  of  the  spokesmen  of  the  scientific  communi- 
ty, and  when,  on  the  contrary,  should  the  express  preferences  of 


the  scientific  community  regarding  science  policy  be  overridden  by 
Members  of  Congress,  acting  in  their  perfectly  legitimate  and  ordi- 
nary roles  as  statesmen  and  as  representatives  of  particular  con- 
stituency in  what  is,  after  all,  an  interest  group  system  of  politics? 

This  question  arises  with  a  special  severity  in  the  work  of  this 
committee  for  the  obvious  reason  that  the  work  of  this  committee 
constantly  goes  back  and  forth  across  the  intersection  between  two 
kinds  of  authority,  two  quite  different  kinds  of  authority. 

On  the  one  hand,  there  is  that  kind  of  authority  that  comes  from 
winning  a  majority  vote  in  an  election  for  public  office.  On  the 
other  hand,  there  is  that  kind  of  authority  that  comes  from  mem- 
bership in  a  community  of  experts  whose  knowledge  has  won  the 
respect  of  the  general  public. 

Now,  the  people  who  embody  these  two  different  kinds  of  author- 
ity occupy  very  different  positions  in  life  and  see  the  world  from 
very  different  vantage  points.  Their  differences  can  at  times  be  so 
great  that  they  seem  to  be  in  different  worlds. 

And  yet  I  think  it  should  also  be  observed  at  the  very  outset  of 
these  discussions  that  as  far  as  I  can  make  out  from  news  reports 
and  from  the  material  assembled  by  the  task  force  for  its  back- 
ground publication,  neither  party  has  any  general  interest  in 
usurping  the  traditional  prerogatives  of  the  other. 

Scientists,  for  their  part,  I  think,  are  for  the  most  part  quite 
aware  that  their  desire  for  ample  funding  and  autonomy  in  decid- 
ing how  to  spend  those  funds  must  always  be  balanced  against  the 
need  for  accountability  to  the  public  interest.  And  I  think  most  sci- 
entists would  also  be  willing  to  concede  that,  in  defining  the  public 
interest,  the  Members  of  Congress  have  a  privileged  voice. 

And,  on  the  other  side  of  the  fence,  I  think  most  politicians  un- 
derstand full  well  that  science  is  a  rather  fragile  and  complex  en- 
terprise, one  that  develops  according  to  a  logic  of  its  own  and 
cannot  be  forced  except  in  a  moderate  way,  at  certain  times,  and 
certainly  no  politician  in  his  right  mind  wants  to  be  seen  as  the 
fellow  who  killed  the  goose  that  lays  the  golden  eggs  of  science  and 
technology. 

Each  party  then,  I  take  it,  concedes  that  there  is  a  sphere  within 
which  the  other's  authority  ought  to  reign  supreme.  The  only  ques- 
tion is  where  the  boundary  lies  between  these  two  spheres.  That  is, 
needless  to  say,  an  extremely  difficult  question,  and  one  to  which  I 
can  offer  no  very  concrete  or  black-and-white  sort  of  answer. 
Anyone  who  does  offer  a  clear  answer  is  someone,  I  think,  who 
ought  to  be  distrusted. 

Though  I  cannot  promise  to  deliver  any  exact  or  concrete  criteria 
for  making  these  decisions  about  when  you  are  within  your  proper 
realm  of  authority  and  when  you  are  in  the  other  realm  of  author- 
ity, where  you  ought  to  defer  to  the  other  party,  I  think  that  the 
boundary  area  between  these  two  forms  of  authority  can  be  ex- 
plored and  might  best  be  illustrated  by  me  today  by  examining  a 
few  of  the  classic  conceptions  of  just  what  science  is  and  where  the 
scientist's  authority  ideally  derives  from. 

The  quickest  way  I  know  to  get  to  the  heart  of  that  question — 
the  very  nature  of  science  and  its  authority — is  to  examine  the  con- 
ception of  the  scientific  community  advanced  a  century  ago  by  the 
philosopher  Charles  Sanders  Peirce.  His  stress  on  the  conception  of 


community  is  one  that  I  will  emphasize  for  reasons  that  I  think 
will  become  clear  by  the  end  of  my  comments. 

Peirce,  of  course,  is  thought  by  many  to  be  the  finest  philosophi- 
cal mind  ever  produced  in  America.  He  is  one  of  the  founders  of 
that  school  of  philosophy  known  as  pragmatism.  Although  he  is 
less  well  known  than  William  James  and  John  Dewey,  the  other 
two  major  founders  of  that  school  of  philosophy,  I  think  it  is  fre- 
quently argued  that  he  is  the  more  original  of  the  three. 

Charles  Peirce  believed  that  the  very  possibility  of  attaining 
truth  depended  upon  transcending  oneself  and  entering  into  in- 
tensely communal  relations  with  other  competent  investigators.  As 
if  to  repudiate  Ralph  Waldo  Emerson's  romantic  advice  to  "trust 
thyself,"  Peirce  contended  that  no  individual,  least  of  all  oneself, 
could  ever  be  worthy  of  trust. 

"The  individual  man" — I  am  quoting  Peirce  now — "since  his  sep- 
arate existence  is  manifested  only  by  ignorance  and  error,  is  only  a 
negation."  Peirce's  advice  was  to  trust  instead  the  community  of 
inquirers. 

Peirce's  peculiar  horror  of  idiosyncrasy  and  very  strong  prefer- 
ence for  communal  opinion  was  based  upon  his  conception  of  reali- 
ty and  how  mankind  gains  access  to  it.  "What  anything  really  is," 
wrote  Peirce,  "is  what  it  may  finally  come  to  be  known  to  be  in  the 
ideal  state  of  complete  information. 

"Since  information  cannot  be  complete  in  my  lifetime  or  yours, 
our  best  conceptions  are  riddled  with  error,  and  the  truth  can  only 
be  known  by  the  last  survivors  of  a  community  of  inquirers  that 
includes  the  yet  to  be  born  as  well  as  the  living,  and  that  extends 
indefinitely  into  the  future. 

"The  real,  then,"  said  Peirce  in  a  famous  passage  that  lies  at  the 
very  heart  of  his  philosophy,  "is  that  which,  sooner  or  later,  infor- 
mation and  reasoning  would  finally  result  in,  and  which  is  inde- 
pendent of  the  vagaries  of  me  and  you. 

"Thus,  the  very  origin  of  the  conception  of  reality,"  he  went  on, 
"shows  that  this  conception  essentially  involves  the  notion  of  a 
community  without  definite  limits  and  capable  of  a  definite  in- 
crease in  knowledge."  The  word  "community"  he  had  printed  in 
bold-face  type. 

Now,  Peirce  was  an  eccentric  man,  and  it  may  well  be  his  status 
as  an  outsider  who  never  found  permanent  employment  in  the  aca- 
demic world  that  sensitized  him  to  the  social  consensual  quality  of 
all  that  passes  for  truth  among  human  beings.  Yet,  there  is  no 
trace  of  cynicism  in  his  conception.  The  ultimate  consensus  to  be 
reached  by  his  community  of  inquiries  of  a  special  kind,  and  his 
theory  of  reality,  although  it  is  indubitably  social,  is  not  at  all  rela- 
tivism, as  20th  century  analogs  to  it  have  tended  to  be. 

Peirce  was  a  philosophical  realist.  He  supposed  that  the  universe 
was  so  made  that  an  ultimate  convergence  of  opinion  about  its 
nature  was  virtually  predestined,  and  that  the  reality  toward 
which  opinion  converged  was  utterly  independent,  not  of  thought 
in  general  but  of  what  any  finite  number  of  human  beings  thought 
about  it. 

For  him,  reality  was  socially  discovered  but  not  at  all  socially 
constructed.  When  pressed  by  a  critic,  he  allowed  that  the  ultimate 


convergence  of  opinion  might  be  incomplete  in  some  matters  and 
that  the  convergence  was  a  hope  rather  than  an  inevitabiUty. 

But  he  insisted  that  the  hope  was  of  the  same  utterly  indispensa- 
ble character  as  the  expectation  of  survival  that  a  man  struggling 
for  his  life  must  feel.  To  live  is  to  hope,  for  such  a  man.  Similarly, 
for  an  inquirer,  a  scientist,  an  investigator,  for  such  a  person,  to 
inquire  is  to  suppose  that  opinions  ultimately  converge  toward  the 
real. 

The  following  extended  quotation  catches  the  spirit  of  Peirce's 
discussion  of  the  community  better  than  any  other  I  know.  These 
are  his  words:  "The  activity  of  thought  by  which  we  are  carried, 
not  where  we  wish  but  to  a  forward-aimed  goal,  is  like  the  oper- 
ation of  destiny.  No  modification  of  the  point  of  view  taken,  no  se- 
lection of  other  facts  for  study,  no  natural  bent  of  mind,  even,  can 
enable  a  man  to  escape  the  predestinate  opinion. 

"This  great  hope" — here  is  where  he  originally  wrote  the  word 
"law" — "this  great  hope  is  embodied  in  the  conception  of  truth  and 
reality.  The  opinion  which  is  fated  to  be  agreed  to  by  all  who  inves- 
tigate is  what  we  mean  by  the  truth,  and  the  object  represented  in 
this  opinion  is  the  real.  That  is  the  way  I  would  explain  reality." 

Now,  in  order  to  see  what  Peirce  was  up  to,  I  think  we  have  to 
make  a  distinction  between  the  strict  meaning  of  what  he  said  and 
the  tacit  implications  of  his  doctrine.  Strictly  speaking,  his  theory 
of  reality  seems  to  make  truth  totally  inaccessible  to  all  living 
human  beings,  thereby  opening  the  door  to  universal  skepticism 
and  doubt  about  all  truth  claims  indiscriminately. 

After  all,  the  opinion  to  which  he  will  assign  the  label  "Truth" 
with  a  capital  T  is  the  one  that  will  be  held  by  the  yet-to-be-born 
members  of  a  future  community  of  investigators.  Peirce's  Truth, 
then,  never  exists  in  the  present;  it  always  lies  in  the  indefinite 
future. 

For  those  of  us  who  live  in  the  present — as,  goodness  knows,  we 
all  do — this  is  quite  literally  a  useless  kind  of  truth,  for  no  one  can 
claim  to  know  the  final  opinion  of  a  community  that  extends  into 
the  indefinite  future. 

Yet,  if  Peirce's  theory  seems  to  court  radical  skepticism  when 
strictly  interpreted,  it  is  reassuringly  commonsensical  when  loosely 
interpreted;  and  how  can  we  avoid  interpreting  it  in  this  looser 
sense? 

Once  we  accept  Peirce's  identification  of  truth  with  a  communi- 
ty's striving,  then  if  a  community  of  inquiry  exists  in  the  field  that 
interests  us,  it  is  difficult  to  resist  the  implication  that  that  com- 
munity's current  best  opinion  is,  in  practice,  the  closest  approach 
to  the  truth  that  we  can  hope  for.  Identifying  truth  with  the  com- 
munity, but  lacking  the  community's  final  opinion,  we  are  bound 
to  prefer  its  current  best  opinion  to  a  chaos  of  indistinguishable 
truth  claims,  which  is  the  only  alternative  Peirce's  line  of  reason- 
ing leaves  us. 

Now,  if  we  compare  Peirce's  conception  of  science  with  that  of 
modern  writers,  we  find  one  point  of  pronounced  similarity  and  an- 
other point  of  pronounced  difference.  The  difference  is  that  few 
philosophers  today  would  be  comfortable  with  what  someone  called 
the  "naive  realism"  of  Peirce's  conception.  He  wrote  at  a  time 
when  many  philosophers  spoke  about  reality  as  if  it  were  immuta- 


ble  and  objective,  something  that  exists  out  there,  utterly  inde- 
pendent of  our  perception,  awaiting  our  discovery  of  it,  much  as 
the  Western  Hemisphere  awaited  the  discovery  of  Columbus. 

Some  practicing  scientists  continue  to  talk  about  reality  that 
way,  but  few  philosophers  of  science  would  do  so.  The  century  that 
has  elapsed  since  Peirce  wrote  has  seen  the  rise  of  a  much  more 
complex  and  relativistic  conception  of  reality,  one  that  stresses  the 
active  intervention  of  mind  against  the  meaningless  flux  of  things 
and  allows  much  greater  room  for  change,  for  subjectivity,  for  le- 
gitimate differences  of  perspective. 

In  another  respect,  however,  Peirce's  conception  of  science  is 
strongly  continued  and  reinforced  and  endorsed  by  modern  think- 
ers. Whether  we  look  at  the  work  of  Thomas  Kuhn,  Karl  Popper, 
Stephen  Toulmin,  or  others  who  could  be  named,  virtually  all 
modern  commentators  stress,  just  as  Peirce  did,  that  science  is  a 
distinctly  collective  enterprise,  that  communal  relations  among  its 
practitioners  are  not  merely  incidental  but  essential;  that  in  fact 
they  virtually  define  what  science  is. 

Thomas  Kuhn,  for  example,  whose  book.  The  Structure  of  Scien- 
tific Revolutions,  is  one  of  the  most  influential  works  of  the  last 
quarter  century,  employs  a  conception  of  reality  that  is  far  more 
relativistic  than  Peirce's,  but  he  fully  agrees  with  Peirce's  stress 
upon  the  communal  character  of  science;  and  what  is  more,  he  at- 
tributes to  the  community  of  scientists  a  truth-establishing,  a 
truth-creating  power,  even,  that  is  only  slightly  inferior  by  that  as- 
cribed to  it  by  Peirce. 

Kuhn  regards  science  as  essentially  a  puzzle-solving  activity — a 
puzzle-solving  activity  carried  out  by  tribes  of  practitioners  who  are 
drawn  together  into  a  community  by  their  shared  acceptance  of  a 
paradigm,  a  major  scientific  discovery  or  achievement  that  is  rich 
with  implications  about  what  nature  is  and  how  it  works. 

The  puzzles  that  scientists  normally  solve  are  generated  by  the 
paradigm  they  share  and  by  their  own  competitive  efforts  to  outdo 
one  another  in  teasing  out  the  implications  of  those  paradigms. 

Let  me  briefly  read  a  passage  or  two  to  suggest  the  character  of 
Kuhn's  understanding  of  the  community.  "The  very  existence  of 
science,"  Kuhn  writes,  "depends  upon  vesting  the  power  to  choose 
between  paradigms  in  the  members  of  a  very  special  kind  of  com- 
munity. Just  how  special  that  community  must  be  if  science  is  to 
survive  and  grow  may  be  indicated  by  the  very  tenuousness  of  hu- 
manity's hold  on  the  scientific  enterprise. 

"Every  civilization  of  which  we  have  records  has  possessed  a 
technology,  an  art,  a  religion,  a  political  system,  laws  and  so  on.  In 
many  cases,  these  facets  of  civilization  have  been  as  developed  as 
our  own.  But  only  the  civilizations  that  descend  from  Helenic 
Greece  have  possessed  more  than  the  most  rudimentary  science. 
The  bulk  of  scientific  knowledge  is  a  product  of  Europe  in  the  last 
four  centuries.  No  other  place  in  time  has  supported  the  very  spe- 
cial communities  from  which  scientific  productivity  comes." 

He  goes  on  to  specify,  among  the  many  criteria  of  this  kind  of 
community,  that  one  of  the  strongest,  if  still  unwritten,  rules  of  sci- 
entific life  is  the  prohibition  of  appeals  to  heads  of  state  or  to  the 
populace  in  large  in  matters  scientific. 


By  the  same  token,  he  says  that  in  matters  of  paradigm  choice — 
that  is,  the  most  fundamental  decisions  the  scientist  makes — there 
is  no  standard  higher  than  the  assent  of  the  relevant  community. 

The  last  thing  I  want  to  say  about  the  scientific  community  is  to 
stress  its  competitive  nature,  for  it  is  this,  I  think,  more  than  any- 
thing else,  that  justifies  the  kind  of  authority  that  scientists  and 
scholars  properly  can  be  said  to  possess. 

It  is  easy — all  too  easy  in  our  day — to  be  cynical  about  the  mo- 
tives of  professional  people.  We  live  in  a  period  during  which  all 
professional  communities — those  of  doctors,  lawyers,  any  other  pro- 
fession you  could  name,  as  well  as  scientists — are  likely  to  be 
viewed  simply  as  monopolies,  conspiracies  by  a  band  of  insiders  to 
exclude  competitors  and  maximize  their  own  income  at  the  expense 
of  the  public. 

There  is  much  truth  in  this  allegation,  for  professional  communi- 
ties do  enjoy  a  kind  of  monopoly  over  the  service  they  provide,  and 
they  can,  and  often  do,  extract  monopoly  profits.  Setting  decent 
limits  to  the  incomes  of  professionals  is  one  of  the  crying  social 
problems  of  our  day,  and  one  that  receives  all  too  little  attention. 

But  the  monopoly  model  fatally  obscures  what  I  think  is  the 
most  distinctive  feature  of  a  healthy  scientific  or  scholarly  commu- 
nity. What  it  obscures  is  the  intensely  competitive  relations  that 
prevail  within  such  a  community.  When  we  hear  the  word  monopo- 
ly, we  think  of  a  sheltered  preserve  within  which  competition  is 
suspended.  But  this  grossly  misrepresents  the  character  of  a  com- 
munity of  experts. 

Such  communities  are  made  up — ideally,  at  least —  of  critics, 
people  whose  principal  pleasure  in  life  consists  of  showing  that 
they  can  solve  puzzles  better  than  their  peers.  What  they  are  com- 
peting for  in  this  very  competitive  situation  that  goes  on  within 
each  of  these  communities  is  not  money — at  least  not  in  the  first 
instance — but  the  effective  currency  of  criticism:  fame  instead  of 
disgrace;  honor  instead  of  shame;  compliments  rather  than  com- 
plaints about  the  technical  worth  of  one's  work. 

Scientific  communities  are,  in  one  sense,  monopolies,  then,  but 
they  are,  more  importantly,  the  very  opposite  of  what  the  word  mo- 
nopoly leads  one  to  expect.  Monopolies,  after  all,  aim  to  maximize 
pecuniary  gain  by  minimizing  competition  among  insiders  through 
the  exclusion  of  outsiders. 

The  scientific  community,  instead,  deliberately  intensifies  compe- 
tition among  insiders  in  nonpecuniary  dimensions  of  achievement 
such  as  glory  and  reputation  in  the  solving  of  the  kinds  of  puzzles 
created  by  the  community.  It  is  an  arena  of  competition  in  which 
each  competitor  strives  to  accumulate  not  capital  but  reputation,  a 
stock  of  favorable  impressions  of  himself  and  his  work  in  the  minds 
of  his  peers. 

Scientists  and  professors  are  among  the  most  status-  and  pres- 
tige-conscious people  in  modern  society,  and  here  is  the  reason 
why:  each,  by  virtue  of  his  occupational  situation,  is  caught  up  in  a 
struggle  for  eminence  based  upon  demonstrations  of  his  ability  to 
solve  the  kinds  of  puzzles  that  are  generated  by  the  very  intense, 
fast-paced  debates  and  discussions  that  are  characteristic  of  profes- 
sional communities. 
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The  pecking  order  of  these  communities  is  taken  with  exception- 
al seriousness  by  their  members  because  it  presumably  affects  the 
outcome  of  the  puzzle-solving  competition  that  is  of  paramount  im- 
portance to  all  of  them. 

Now,  this  is  not  to  say  that  science  is  a  pure  meritocracy  in 
which  status  is  perfectly  geared  to  merit.  Clearly,  this  is  not  the 
case.  This  is  a  human  institution.  Like  all  other  human  institu- 
tions, it  falls  short  of  any  ideal  we  may  articulate  for  it.  Frauds 
and  fakes  sometimes  rise  to  the  top.  People  with  large  reputations 
don't  always  deserve  them.  Peer  review  processes  sometimes  do, 
indeed,  function  like  old-boy  networks. 

All  of  these  things,  however,  I  think,  can  be  regarded  as  the 
kinds  of  imperfections  that  are  unavoidable  in  any  kind  of  human 
institution,  and  I  confess  that  my  own  experience  with  these  com- 
munities over  the  last  15  years  of  my  professional  life  leads  me  to 
be  generally  persuaded  that  the  competition  is  authentic  and  that 
the  people  who  rise  to  the  top  of  it  generally  are  rather  good; 
better  than  those  who  do  not. 

In  conclusion,  let  me  try  to  come  as  close  as  I  can — which  will 
not  be  very  close — to  the  task  of  drawing  out  of  these  very  general 
comments  some  somewhat  more  specific  criteria  that  might  guide 
the  kinds  of  practical  decisions  that  you  have  to  make. 

I  can  think  of  three  situations  in  which  you,  as  Members  of  Con- 
gress, risk  doing  serious  harm  to  science  if  you  do  not  defer  to  the 
judgment  of  the  community's  own  spokesmen. 

In  the  first  place,  if  the  scientific  task  to  be  performed  is  a  given, 
and  the  question  is  who  can  best  carry  out  this  task,  the  communi- 
ty's own  judgment,  it  seems  to  me,  should  almost  always  prevail. 
Only  the  members  of  the  community  know  what  the  pecking  order 
is.  The  fact  that  they  will  not  fully  agree  about  what  the  pecking 
order  is  and  who  can  best  do  the  job  should  not  obscure  the  fact 
that  there  will  be  a  fairly  good  consensus  most  of  the  time  on  most 
issues  in  matters  of  this  kind. 

Second,  when  the  question  is  which  of  various  scientific  projects 
ought  to  receive  highest  priority,  the  judgment  of  the  community's 
spokesmen  again  should  prevail,  I  think,  most  of  the  time,  for  only 
members  of  the  community  can  say  where  the  growth  points  are, 
given  the  current  state-of-the-art. 

The  members  of  the  community  should  not,  I  think,  however, 
have  full  control  over  this  question.  Science  does,  indeed,  have  an 
inner  logic  of  development,  and  no  amount  of  wishful  thinking, 
even  when  it  is  backed  up  by  vast  amounts  of  money,  will  produce 
a  breakthrough  when  the  proper  conditions  are  not  in  place.  All 
supporters  of  the  Star  Wars  enterprise  would,  I  hope,  attend  to 
that  danger. 

In  this  kind  of  question — Where  can  science  be  made  to  grow 
most  rapidly? — the  scientific  community  and  the  Members  of  Con- 
gress, I  concede,  need  to  exhort  a  kind  of  veto  power  over  one  an- 
other. Science  should  not  be  simply  allowed  to  go  its  own  way,  ac- 
cording to  its  own  inner  logic,  so  far  as  the  general  public  should 
not  be  obliged  to  pay  for  just  whatever  scientists  want  to  do.  But 
when  Congress  tries  to  say  what  science  shall  become,  it  treads,  I 
think,  on  very  shaky  ground. 


Third  and  last,  I  think  Congress  will  always  do  harm  when  it  dis- 
tracts the  members  of  the  scientific  community  from  the  puzzle- 
solving  activity  that  constitutes  science.  It  will  also  do  harm  when 
it  dilutes  the  force  of  that  competitive  activity  by  encouraging 
other  kinds  of  competition  within  the  scientific  community. 

Scientists  should  rise  or  fall  by  their  ability  to  solve  the  puzzles 
that  the  community  generates  through  its  debates  and  technical 
communications.  When  their  status  is  influenced  by  other  kinds  of 
performance — when,  in  other  words,  they  are  made  to  compete  in 
other  dimensions  of  skill — science  is  the  loser. 

Let  me  suggest  a  very  homely  analogy.  Imagine  that  it  is  your 
responsibility  to  field  a  basketball  team  to  go  to  compete  in  the 
Olympics.  What  you  want  is  people  with  a  very  specialized  skill — 
the  ability  to  put  balls  through  hoops  and  prevent  others  from 
doing  the  same  thing. 

In  order  to  choose  the  best  team,  it  is  crucial  that  you  narrow 
your  criterion  as  much  as  possible  to  that  very  specific  kind  of 
skill.  What  you  don't  want  is  a  team  selected  on  any  other  basis 
such  as  the  congressional  district  in  which  the  player  resides  or  his 
skill  in  hiring  lobbyists  or  managing  a  bill  on  the  floor  of  Congress. 
These  are  different  kinds  of  skill;  they  involve  different  dimensions 
of  competition;  and  they  are  not  conducive  to  science. 

I  would  close,  then,  by  urging  you  to  do  everything  in  your  power 
to  avoid  generating  competition  among  scientists  that  rewards  any 
skill  other  than  that  puzzle-solving  activity. 

Thank  you  very  much. 

DISCUSSION 

Mr.  FuQUA.  Thank  you,  Dr.  Haskell,  for  a  very  interesting  dis- 
cussion. 

I  might  point  out — you  were  saying  scientists  are  very  competi- 
tive, and  I  guess  that  maybe  is  the  way  you  would  describe  politi- 
cians, particularly  Members  of  Congress,  because  none  of  us  get  ap- 
pointed to  these  jobs;  we  have  to  aggressively  seek  them,  sometimes 
maybe  against  our  better  judgment,  but  we  are  in  there  fighting.  So 
maybe  that  puts  us  on  an  immediate  collision  course. 

Dr.  Haskell.  That  is  where  the  problem  is. 

Mr.  FuQUA.  And  I  might  point  out  that  we  have  a  constituency 
that  depends  on  us  to  look  after  what  they  perceive  as  their  inter- 
ests, and  there  have  been  attempts — we  have  seen  Congress  estab- 
lish mission-oriented  institutes,  like  in  the  NIH,  for  arthritis,  nurs- 
ing, cancer,  some  of  the  others,  with  a  large  constituency.  Are 
there  any  lessons  that  can  be  drawn  from  that?  That  was  at  the 
opposition  of  the  medical  community. 

Dr.  Haskell.  Right.  I  concede  that,  in  that  particular  case,  since 
my  mother  and  sister  both  suffer  from  arthritis,  I  had  a  hard  time 
resisting  the  logic  of  your  position.  I  think  it  is  the  murkiest  of  the 
areas  that  I  mentioned  and  the  one  in  which  some  sort  of  integra- 
tion, some  sort  of  check  and  balance  between  the  two  different 
kinds  of  authority,  is  most  essential. 

I,  for  one,  cannot,  in  that  particular  issue,  suggest  that  there  is 
any  neat  rule  to  follow.  All  I  can  suggest  is  that  the  competition  go 
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on,  with  a  due  regard  for  the  legitimacy  of  the  other's  authority, 
which  I  know  does  not  solve  your  problem. 

Mr.  FuQUA.  Nobody  said  it  would  be  easy. 

Dr.  Haskell.  That  is  right. 

Mr.  FuQUA.  Also,  when  you  were  speaking  of  this  all-star  team, 
you  know,  when  amendments  are  offered  or  maybe  certain  tradi- 
tional procedures  are  circumvented,  none  of  these  originate  in  Con- 
gress. Most  of  the  time  someone  asks  you  to  do  that,  or  you  are  ap- 
proached by  the  university  or  a  certain  group  asking  that  this  pro- 
gram be  supported;  we  could  do  a  good  job  with  it.  And  so  it  gets 
right  back  into  this  circle.  Could  you  comment  on  that? 

Dr.  Haskell.  Yes.  I  think  there  is  immense  danger  from  precise- 
ly that  source  in  that  the  members  of  the  scientific  community  are 
not  bound  together  by  any  oath  of  solidarity  in  matters  like  this. 
Precisely  because  they  are  so  competitive,  they  will  be  very  eager 
to  accept  any  opportunity  that  they  get  for  advancing  their  re- 
search and  getting  the  funds  that  it  takes  to  advance  their  re- 
search. 

What  I  fear  there  is  that  unless  that  competition  is  kept  within 
fairly  narrow  channels  and  ones  that,  to  the  greatest  possible 
extent,  rely  upon  this  special  kind  of  competition  that  I  think  goes 
on  within  the  community,  unless  that  happens,  if  the  floodgates  of 
competition  are  opened  in  general  to  other  kinds  of  competition, 
that  the  kinds  of  people  who  rise  to  the  top  in  science  will  not  be 
those  who  are  best  equipped  to  do  the  real  work  of  science. 

Frankly,  this  is  a  truly  idealistic  position  and  will  seem  wildly 
unrealistic  to  you,  but  I  have  grave  reservations  about  the  whole 
grant  system  as  it  already  exists  on  that  score.  I  think  there  is  real 
merit  to  the  claim  that  grantsmanship  has  come  to  count  for  more 
than  scientific  insight.  This  is,  I  think,  an  acceptable  kind  of 

Mr.  FuQUA.  Let  me  query  you  further  about  that.  There  have 
been  those  that  said  that  the  peer  review  process  — you  mentioned 
that — is  probably  just  a  further  extension  of  the  "good  old  boy" 
network,  and  that  the  big,  more  traditional  schools,  the  older,  pres- 
tigious schools  tend  to  have  the  people  on  the  peer  review,  and 
they  are  reviewing  their  own  peers;  and  the  emerging  institutions 
that  have,  maybe  through  their  States  or  private  funding,  have  put 
considerable  resources  in  recent  into  upgrading  those  schools, 
having  better  faculty,  better  facilities  and  so  forth,  and  yet,  be- 
cause they  have  not  been  involved  in  physics  for  40  years  or  100 
years  in  this  particular  area,  or  astronomy  or  whatever  it  might 
be,  that  they  are  somehow  inherently  unqualified  to  get  these. 

How  do  you  respond  to  that?  It  is  a  little  bit  like  the  seniority 
system  in  Congress.  It  has  a  lot  of  faults.  I  don't  know  what  you 
replace  it  with,  and  the  same  with  the  peer  review  system. 

Dr.  Haskell.  I  think  you  arrived,  with  that  last  statement,  at  the 
conclusion  toward  which  I  was  going  to  head.  I  think  that  the  peer 
review  system  is  flawed.  It  is  susceptible  to  all  these  abuses  that 
you  named. 

My  own  experience — again,  I  have  to  simply  testify  from  person- 
al experience — is  that,  on  the  whole,  it  has  worked  rather  well.  I 
teach  at  an  institution  that  is  not  generally  considered  to  be  in  the 
first  rank.  Rice  University.  Rice  would  ordinarily  be  ranked  in 
about  the  second  level,  perhaps. 
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And  yet  I  think  that  I  would  be  willing  to  concede  that,  on  the 
whole,  the  rankings  within  my  profession  correspond  fairly  well 
with  real  merit;  and  I  certainly  have  felt  that,  within  my  profes- 
sion and  the  ones  that  I  know  something  about — and  I  do  know 
something  about  ones  other  than  history — the  effort  that  everyone 
makes  to  make  judgments  in  the  blind — blind,  that  is,  with  regard 
to  the  institutional  attachment  or  personal  friendships  and  matters 
of  that  kind — people  really  do  bend  over  backward  to  do  that,  for 
the  most  part.  They  do  not  always  succeed,  as  you  would  predict, 
and  there  are  some  who  don't  even  try.  But  I  think,  on  the  whole, 
the  system  really  does  work  rather  well,  and  that  the  pecking 
order  is  a  reasonably  close  approximation  to  genuine  merit;  always, 
finally,  with  the  understanding  that  there  are  flaws  but  that  no 
other  system  that  I  know  of  would  do  any  better  at  arriving  at  a 
judgment  of  where  the  best  talent  lies. 

Mr.  FuQUA.  You  mentioned  grantsmanship,  and  that  has  certain- 
ly been  one  of  the  arguments  and  criticisms  that  has  been  made,  I 
think  legitimately,  of  our  present  method. 

I  think  it  was  Dr.  Press,  Frank  Press,  who  is  now  the  president 
of  the  National  Academy  of  Sciences — and  if  it  was  not  he,  I  apolo- 
gize for  attributing  it  to  him — but  I  think  it  was  Dr.  Press  who 
stated  that  probably  we  should  consider  not  totally  abandoning 
peer  review,  but  that  we  look  at  not  so  much  what  you  write  down 
that  you  plan  to  do,  but  what  have  you  done  in  the  last  3  to  5  years 
in  the  way  of  research;  what  types  of  graduate  students  have  you 
produced;  what  generally  is  your  track  record;  and  let  it  be  based 
on  that  rather  than  your  ability  to  write  a  grant.  What  do  you 
think  of  that? 

Dr.  Haskell.  I  would  think  that  it  was  indispensable  to  a  suc- 
cessful peer  review  system  to  balance  those  two  kinds  of  consider- 
ations. Track  record  is  not  always  a  good  indicator  of  what  a 
person  is  about  to  do.  He  may  have  run  out  of  good  ideas.  He  may 
be  in  a  dead  spot.  He  may  be  beyond  his  creative  phase  altogether. 

By  the  same  token,  a  bold  and  smashing  project  in  description 
has  to  be  weighed  in  terms  of  the  believability  of  it,  in  terms  of  the 
person's  talents  and  abilities  as  revealed  by  his  past  record.  So  it 
seems  to  me  you  cannot  choose  between  those  two;  you  have  got  to 
employ  both. 

Mr.  FuQUA.  That  could  work  to  a  disadvantage  to  young  re- 
searchers that  are  just  coming  into  the  academic  community  that 
have  not  really  had  a  track  record.  How  do  you  get  experience 
without  getting  experience? 

Dr.  Haskell.  Well,  I  think  the  force  of  a  well  written  proposal 
that  strikes  to  the  heart  of  a  problem  that  the  community  has 
come  to  recognize  is  sufficient  that  a  young  person,  although  he 
does  face  a  greater  barrier  than  an  experienced  one — I  will  grant 
you  that — doesn't  face  an  insuperable  barrier.  The  barrier  is  only 
as  high  as  that  absence  of  a  track  record  makes  it,  and  a  well  writ- 
ten proposal  will  generally  persuade  the  reviewers. 

Mr.  FuQUA.  Mr.  Brown. 

Mr.  Brown.  Dr.  Haskell,  I  would  like  to  compliment  you  on  your 
presentation.  I  think  it  was  quite  provocative,  and  it  brings  a  di- 
mension to  our  examination  of  science  policy  that  I  think  we  prob- 
ably need  to  dwell  more  on  than  we  have  in  the  past. 
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Let  me  briefly  discuss  with  you  the  peer  review  system,  which  is 
one  of  the  critical  elements  in  science  policy.  We  have  at  least  two 
systems  for  allocating  funding  for  scientific  research  and  develop- 
ment. One  of  them  we  generally  refer  to  as  a  peer  review  system 
and  one  we  refer  to  as  a  formula  grant  system,  in  which  we  just 
allocate  so  much  money  to  laboratories  and  assume  that  they  will 
do  the  research  that  they  should  be  doing,  both  basic  research  and 
applied  research. 

I  would  like  to  pose  this  thesis  and  have  you  comment  on  it,  and 
that  is  that  there  are  values  to  both  kinds  of  systems,  and  those 
values  are  based  upon  a  rather  pragmatic  analysis  of  results;  that 
a  peer  review  system  can  become  encumbered  with  grantsmanship; 
that  a  formula  grant  system  can  be  encumbered  with  old  fogies 
who  are  no  longer  in  touch  with  the  community;  and  that  both 
need  to  be  corrected. 

A  formula  grant  system  needs  to  have  its  work  periodically  re- 
viewed, the  scientists  or  the  laboratories,  by  peers  who  can  help  it 
to  keep  on  course  and  thus  provide  for  a  fruitful  use  of  the  public 
money. 

Likewise,  peer-reviewed  systems  need  to  be  reviewed  themselves 
to  determine  whether  the  peer  review  groups  are  representatives 
and  not  just  old  boy  networks,  and  whether  they  are  getting  to 
spend  too  much  time — and  I  have  heard  criticisms  that  half  or  a 
third  of  their  time  is  going  to  preparing  grant  requests — whether 
this  is  getting  out  of  hand. 

So,  in  both  kinds  of  cases,  we  need  to  examine  this  from  a  prag- 
matic viewpoint  as  to  how  we  achieve  the  most  productivity  and 
the  best  puzzle  solution.  Therefore,  it  is  not  really  a  question  of  just 
blessing  peer  review  but  a  question  of  evaluating  results.  Could  you 
comment  on  that? 

Dr.  Haskell.  I  confess  that  I  am  simply  not  knowledgeable  about 
especially  the  formula  grant  system.  I  have  no  personal  experience 
with  it. 

Mr.  Brown.  That  is  the  oldest  system  we  use.  That  is  the  one 
that  the  Department  of  Agriculture  uses,  for  example,  very  largely. 

Dr.  Haskell.  And  I  take  it  that  its  principal  feature  is  that 
money  is  simply  assigned  to  an  institution  which  then  allocates  dis- 
tribution of  it? 

Mr.  Brown.  It  is  distributed  to  the  States  under  a  formula,  and 
the  States  use  it  for  State-supported  agricultural  research.  There  is 
a  land-grant  college  in  each  State  that  benefits  from  this  formula 
distribution. 

Dr.  Haskell.  I  see  what  you  mean. 

Well,  I  again  must,  I  guess,  beg  off  that.  I  simply  don't  know 
enough  to  really  draw  on  any  conclusions  on  this,  but  I  will  say 
that  I  know,  among  the  students  of  professionalization,  the  money 
doled  out  to  the  land-grant  colleges  is  a  kind  of  classic  illustration 
of  the  fact  that  when  money  is  available,  researchers  will  appear  to 
do  research,  and  in  spite  of  their  appearance,  there  is  no  guarantee 
that  science  will  progress  simply  by  virtue  of  the  number  of  re- 
searchers involved  in  something. 

I  don't  mean  to  say  that  scientific  research  has  failed  in  agricul- 
ture. Clearly,  the  United  States  enjoys  its  supremacy  in  agricultur- 
al production  in  part  because  of  its  fine  agricultural  science.  But  I 
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do  think  that  the  amount  of  money  available  for  agricultural  re- 
search probably  exceeded  the  capacity  of  science  to  employ  it  fruit- 
fully at  some  stages,  at  least.  I  wouldn't  say  that  necessarily  now, 
but  at  some  points — and  how  you  prevent  that,  I  do  not  know, 
except  by  keeping  close  tabs  with  the  community  of  scientists  on 
where  science  is  actually  prepared  to  grow  at  this  particular 
moment  and  where  it  is  not. 

Mr.  Brown.  Well,  we  have  to  deal  with  the  problem  at  a  grosser 
level  than  this,  actually.  Even  in  the  finest  peer-reviewed  science, 
such  as  what  we  have,  we  will  say,  from  the  National  Science 
Foundation,  we  always  structure  that  process  by  saying  that  there 
is  so  much  money  available  for  this  program.  It  may  be  that  it  is 
high  energy  physics,  or  it  may  be  some  other  program.  But  the 
amount  of  money  available,  in  effect,  attracts  researchers  to  that 
field. 

Dr.  Haskell.  Right. 

Mr.  Brown.  And  those  fields  that  do  not  get  funded — like  histo- 
ry, for  example — you  don't  get  as  many. 

Dr.  Haskell.  Our  work  is  cheap.  [Laughter.] 

Mr.  Brown.  I  know  it  is  cheap. 

Dr.  Haskell.  It  doesn't  cost  much. 

Mr.  Brown.  But  that  doesn't  mean  we  don't  need  it.  I  am  begin- 
ning to  think  that  history  is  the  most  important  of  the  policy  sci- 
ences and  the  one  that  the  Congress  needs  the  most  of  right  now. 

Dr.  Haskell.  I  couldn't  disagree  with  you. 

Mr.  Brown.  You  would  agree  with  that,  of  course.  [Laughter.] 

Dr.  Haskell.  I  would  be  happy  to  agree  with  you,  yes. 

Mr.  Brown.  Let  me  go  back  just  briefly.  I  don't  expect  to  get 
much  out  of  this,  but  you  spent  quite  a  bit  of  time  discussing  Peirce 
and  his  concept  of  reality  as  being  grounded  in  a  consensus  of  the 
community. 

This  is  not  true  just  of  scientists;  this  is  true  of  philosophy,  reli- 
gion; you  can  probably  name  a  number  of  fields.  The  important 
thing — and  I  am  just  verbalizing  here — it  seems  to  me  is  to  recog- 
nize that  there  isn't  any  such  thing  as  a  reality  that  can  be 
achieved,  but  what  you  get  from  a  community  is  a  perception  of 
reality. 

Dr.  Haskell.  Yes,  I  think  that  is  increasingly  the  position  that 
commentators  on  this  subject  have  taken;  Thomas  Kuhn's  book. 
The  Structure  of  Scientific  Revolutions,  for  example. 

Mr.  Brown.  Correct.  He  is  slightly  advanced  over  Peirce  from 
that  standpoint.  We  have  these  perceptions  which  become  em- 
bodied as  paradigms,  as  you  commented. 

Within  a  particular  paradigm  or  perception  of  reality,  there  is 
this  intense  competition  which  is  mediated  by  the  consensus  within 
the  community,  but  generally  speaking,  when  you  get  a  paradigm 
shift,  as  Kuhn  describes  it,  you  have  a  renegade  of  some  kind  who 
does  not  depend  upon  the  community. 

In  that  sense,  the  basic  benefit  of  science  is  encouraging  rene- 
gades who  do  not  abide  by  the  consensus  or  the  perception  of  reali- 
ty of  the  particular  community.  How  do  we  weigh  that  in  the  equa- 
tion? 

Dr.  Haskell.  It  is  a  very  interesting  problem,  and  there  is  one 
commentator  on  this  subject,  Feyerabend,  who  would  carry  the  ar- 
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gument  that  I  think  you  want  to  see  extended  a  little  farther  and 
argue  that  the  stress  on  community  in  science  is  wrong  and  that 
good  science  should  be  understood  to  be  a  matter  of  bold,  radical 
innovation  in  which  the  individual's  insights  owig  nothing  to  the 
community  within  which  he  operates. 

I  am  not  persuaded  by  this  point  of  view.  I  think  that  Kuhn's 
stress  on  the  community  is  much  closer  to  the  mark,  and  in  fact  I 
think  we  would  not  want  always,  in  every  case,  to  support  the  ren- 
egade. 

When  a  genuine  scientific  revolution  takes  place — that  is  to  say, 
when  a  new  paradigm  is  set  before  the  members  of  a  community 
and  it  wins  their  allegiance,  or  wins  the- allegiance  of  a  majority  of 
those  who  are  active  and  fruitfully  engaged  in  the  work  of  the  com- 
munity—then I  think  it  ought  to  triumph,  and  the  more  rapidly, 
the  better. 

If  Kuhn  is  right,  that  is  the  only  kind  of  progress  that  science 
ever  could  or  can  make.  To  support  the  renegade  in  a  situation  like 
that,  the  man  who  clings  to  the  outworn  paradigm,  would  hold  sci- 
ence back  rather  than  advance  it. 

But  what  you,  I  take  it,  mean  to  stress  is  that,  after  all,  conform- 
ity is  not  an  admirable  thing,  and  all  this  talk  about  the  virtues  of 
consensus  in  a  scientific  community  comes  very  close  to  saying  that 
conformity  in  these  communities  is  a  good  thing  and  that  the  indi- 
vidual is  somehow  to  be  suppressed. 

I  acknowledge  that  there  are  real  difficulties  with  that.  I  think 
that  when  Kuhn  talks  about  the  triumph  of  a  consensus,  he  takes 
it  for  granted  that  nature  is  such  that  a  consensus  will  not  form 
unless  the  paradigm  in  question  is  somehow  adequate  to  the  reality 
that  it  purports  to  deal  with;  and  that  consensus  for  that  reason 
deserves  our  support  and  our  loyalty;  and  that  every  consensus, 
after  all,  begins  as  an  individual  insight;  but  if  an  insight  remains 
purely  individual,  if  it  remains  purely  idiosyncratic,  that  is  a  sign 
that  it  is  somehow  not  adequate  to  the  reality  that  it  purports  to 
deal  with. 
I  am  not  sure  I  answered  your  question  in  that. 
Mr.  Brown.  No,  but  we  have  had  an  interesting  discussion,  I 
think.  [Laughter.] 

Dr.  Haskell.  Thank  you. 
Mr.  FuQUA.  Mr.  Lewis? 
Mr.  Lewis.  Thank  you,  Mr.  Chairman. 

Most  of  us  in  Congress  and  other  areas  of  the  political  arena  are 
constantly  lobbied  by  the  lobbyists  of  various  interests  and  various 
influences.  Now,  where  do  we  draw  the  line  to  make  a  determina- 
tion, as  in  your  presentation?  As  I  understand  it,  you  made  some 
three  areas.  One  was  that  lobbying  interests  should  not  influence; 
the  scientific  interests  should  be  the  influencing  factor. 

Dr.  Haskell.  Well,  that  is  a  question  of  brass  tacks,  and  I  am  not 
familiar  enough  with  the  mechanics  of  the  political  situation  on 
the  floor  of  Congress  to  really  be  able  to  give  you  a  good  answer  to 
it. 

But  my  general  answer  is  that  I  think  it  is  much  to  the  advan- 
tage of  science  and  to  the  long-run  advantage  of  the  public  if  scien- 
tists be  kept  out  of  direct  competition  for  the  kinds  of  benefits  and 
advantages  that  are  doled  out  on  the  floor  of  Congress.  To  the 
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extent  that  scientists  can  be  excluded  from  that,  I  would  be 
pleased.  I  think  it  is  to  their  benefit. 

What  that  means,  then,  is  that  other  kinds  of  channels  need  to 
be  established  or  revived,  it  seems  to  me,  that  would  permit  those 
decisions  not  to  be  made  on  the  open  competition  of  the  floor  of 
Congress,  but  for  the  decision  of  who  is  to  get  the  funding  for 
which  project,  to  be  made  in  a  way,  that  is  much  more  closely 
geared  with  members  of  the  community,  who  know  who  is  who, 
and  what  kinds  of  projects  will  move  at  a  given  time. 

Mr.  Lewis.  Would  you  feel  that  this  ought  to  be  done  by  Mem- 
bers of  Congress  who  have  the  most  influence  over  the  issuing  of 
the  grants  or  the  financial  abilities  to  smaller  institutions?  I  have  a 
feeling  that  the  smaller  institutions  are  left  out  and  sometimes  are 
as  good  as,  if  not  better  than,  the  major  institutions  throughout  the 
country  as  far  as  their  science  programs  are  concerned. 

Dr.  Haskell.  I  think  there  is  some  truth  to  that.  I  am  not  at  all 
confident,  though,  that  the  smaller  institutions  would  fare  any 
better  on  the  floor  of  Congress.  I  think  what  would  fare  better  on 
the  floor  of  Congress,  were  the  decision  to  be  made  more  and  more 
in  that  arena,  would  be  those  institutions,  big  or  small,  that  man- 
aged to  put  together  the  kind  of  clout,  with  lobbyists  or  whatever, 
that  it  would  take  to  carry  the  decision  there. 

My  only  point  is — and  I  don't  mean  to  derogate  this  kind  of  skill 
and  ability;  it  is  a  very  real  and  authentic  one — but  it  is  not  the 
kind  of  talent  that  ought  to  determine  the  pecking  order  within  the 
scientific  community,  and  to  the  degree  that  the  scientific  commu- 
nity is  forced  to  change  its  style  and  engage  in  that  kind  of  compe- 
tition, I  think  there  is  real  damage  threatened  to  the  community. 

Mr.  Lewis.  Do  you  feel  that  in  all  areas,  science  and  otherwise, 
the  decisions  are  based  on  political  interests  to  make  the  grant 
awards  in  relation  to  the  ability  to  perform  a  particular  act? 

Dr.  Haskell.  I  am  sorry.  Do  I  think  that  within  the  scientific 
community,  decisions  are  made  on  the  basis  of  merit? 

Mr.  Lewis.  Are  we  shirking  the  scientific  community  overall  be- 
cause of  political  interest  and  the  influence  of  political  interest  in 
making  the  decision  as  far  as  awarding  grants? 

Dr.  Haskell.  My  sense  of  the  present  situation  is  that,  on  the 
whole,  Congress  has  been  remarkably  and  admirably  tolerant  of 
the  prerogatives  of  the  scientific  community  to  make  crucial  deci- 
sions about  where  the  money  will  go  and  what  it  will  be  used  for. 

What  I  mean  to  advocate  is  a  continuation  of  pretty  much  the 
same  situation  that  now  prevails.  I  would  only  be  alarmed  at  a 
move  toward  a  greater  politicization  of  the  decisionmaking  process. 

Mr.  Lewis.  Thank  you.  Thank  you,  Mr.  Chairman. 

Mr.  FuQUA.  Mr.  Lundine? 

Mr.  Lundine.  I  don't  have  any  questions. 

Mr.  FuQUA.  Thank  you  very  much,  Dr.  Haskell,  for  being  with  us 
this  morning. 

Dr.  Haskell.  Thank  you. 

[Answers  to  questions  asked  of  Dr.  Haskell  follows:] 
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QUESTIONS  AND  ANSWERS  FOR  THE  RECORD 
Dr.  Thomas  L.  Haskel I 

1.  Have  there,  to  your  knowledge,  been  comparable  cases  In  other  fields,  such 
as  law,  medicine,  defense  policy,  social  security,  and  welfare  policy, 
where  the  balance  between  professional  Judgment  and  political  Judgment  has 
been  at  Issue? 

The  "Red  and  Expert"  controversy  In  China  during  the  Cultural  Revolution  is 
the  most  extreme,  and  therefore  illuminating  case  of  conflict  between  pro- 
fessional and  political  Judgment  that  I  know  of.  The  central  question  was 
how  far  the  Party  could  recognize  (or  tolerate)  forms  of  authority  and  ex- 
pertise other  than  that  constituted  by  party  membership  itself.  At  times 
the  attack  on  technical  experts,  trained  cadres,  specialists  —  anyone 
claiming  authority  that  originated  outside  the  Party  —  became  so  Intense 
as  to  threaten  their  annihilation. 

2.  One  of  the  traditional  rules  of  the  political  world,  arising  from  the  con- 
cept of  representational  government.  Is  that  legislators  have  a  duty  to 
look  out  for  the  Trrterests  of  their  constituents.  This  a  particularly 
strong  tradition  In  our  American  system  where  we  have  no  members  elected 
"at  large"  or  on  the  basis  of  total  party  votes,  but  all  represent  specific 
geographic  areas  and  the  people  living  within  that  area.  Should  we  expect 
legislators  In  such  a  system  to  exempt  certain  parts  of  the  Federal  Govern- 
ment's activities,  be  It  science,  or  defense,  or  the  arts,  or  any  other 
field,  from  such  political  interest  of  Influence? 

We  most  certainly  should  expect  legislators  in  our  system  of  government  to 
exempt  certain  activities,  including  science,  from  direct  political  Influ- 
ence. The  subordination  of  all  forms  of  authority  to  the  political  Is  the 
way  I  would  define  totalitarianism.  The  defining  attribute  of  a  pluralist- 
ic society  Is  the  comparative  independence  of  science,  scholarship,  art, 
and  many  other  spheres  of  life  from  direct  political  Influence.  It  makes 
no  difference  whether  the  source  of  political  authority  Is  an  arbitrary 
dictator  or  a  democratic  majority:  to  the  extent  that  political  authority 
Is  so  pervasive  as  to  exclude  other  Independent  sources  of  authority,  the 
polity  is  totalitarian.  Needless  to  say,  the  Constitution  checks  and  lim- 
its the  sway  of  majority  rule  at  many  points,  so  there  are  ample  precedents 
In  our  system  for  preserving  the  autonomy  of  science,  even  as  science 
becomes  Increasingly  dependent  on  federal  financing. 

3.  If  certain  aspects  of  federal  activity,  such  as  science,  are  exempted  from 
political  determination,  what  happens  to  the  concepts  of  political  account- 
ability for  the  individual  legislator? 

Total  accountability  might  well  require  totalitarian  measures,  but  a  rea- 
sonable and  democratic  degree  of  accountability  Is  compatible  with  the 
autonomy  science  needs  In  order  to  thrive. 
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Consider  the  nature  of  the  legislator's  role.  No  wise  legislator  regards 
himself  as  the  mere  errand  boy  of  his  constituents  sent  to  Congress  to  ad- 
vocate mechanically  their  most  Immediate,  concrete  Interests.  Winning 
election  in  our  system  of  government  confers  upon  the  legislator  a  consid- 
erable amount  of  discretionary  authorl-ly,  authority  to  act  as  a  statesman, 
a  leader  who  takes  a  broad  view  of  his  constituents'  interests  and  even 
looks  beyond  all  private  Interests  to  the  public  Interests  when  the 
occasion  demands. 

For  example,  loyalty  to  constituent  Interests  does  not  entitle  (much  less 
require)  any  legislator  to  seek  federal  funds  to  build  a  harbor  In  his 
district  if  the  local  geographic  conditions  are  unsuitable  for  navigation. 
By  the  same  token,  constituent  accountability  is  no  Justification  for 
trying  to  locate  a  research  laboratory  in  a  district  where  local  personnel 
and  Institutions  are  incapable  of  putting  the  facility  to  optimum  use. 

The  ratio  of  creative  to  uncreative  people  in  science,  as  In  most  human 
endeavors,  is  perhaps  one  in  ten.  If  Congress  allocates  research  money  to 
mediocre  scientists,  whose  principle  virtue  Is  that  they  reside  in  some- 
one's Congresslonar  *d^  strict.  It  can  be  sure  of  getting  only  mediocre 
science.  The  idea  that  first  rate  scientists  will  go  wherever  the  money 
Is,  so  that  the  identity  of  the  recipients  who  initially  administer  the 
facillt/  makes  little  difference,  is  utterly  mistaken  —  not  because 
scientists  are  unresponsive  to  pecuniary  Incentives,  but  because  mediocre 
scientists  tend  to  hire  people  as  mediocre  as  themselves,  no  matter  how 
ample  thel r  budget. 

There  Is  no  easy  compromise  on  this  issue:  the  legislator  must  choose 
gl'l'her  to  support  quality  science  or.  to  spread  the  gravy  around  his  dis- 
trict. He  cannot  do  both  at  the  same  time,  except  In  the  rarest  of  In- 
stances. The  legislator  who  trusts  the  Judgment  of  the  scientific  com- 
munity in  the  allocation  of  research  funds,  and  overcomes  the  temptation  to 
treat  those  funds  as  one  more  piece  of  pork  In  the  barrel,  is  living  up  to 
the  highest  standards  of  statesmanlike  accountability. 

4.  Those  who  have  expressed  a  concern  about  efforts  to  obtain  research  facl- 
lltFes  by  a  resort  to  the  politfcaf  process  have  noted  that  some  projects 
have  been  Initiated  not  only  without  scientific  review,  but  also.  In  the 
case  of  floor  amendments,  without  review  In  the  Congressional  system;  that 
Is,  through  subcommittee  and  cormlttee  hearing  and  debate.  Would  legisla- 
tive provisions  for  such  facilities  be  more  acceptable  If  they  were  the 
result  of  such  a  more  extensive  Congressional  review? 

No  doubt  there  is  more  than  one  way  to  bring  peer  review  to  bear  on  the 
allocation  of  research  funds,  and  perhaps  It  could  be  done  through  com- 
mittee hearings  and  the  like.  To  me,  however,  this  sounds  like  a  cumber- 
some and  unpromising  approach.  Certainly  committee  hearings  would  not 
serve  the  desired  end  unless  they  gave  full  voice  to  peer  Judgments. 
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5.  In  the  event  we  continue  to  see  the  practice  of  lobbying  for  research 
facilities  or  other  attempts  to  make  Judgments  about  science  within  the 
political  process  at  about  the  level  of  the  past  3  to  4  years,  what.  If 
any,  will  the  long-term  effects  be.  In  your  opinion?  Is  there  a  threshold 
level  where  this  practice  has  serious  adverse  effects,  in  your  view? 

My  guess  fs  that  if  the  current  drill  Into  pork-barrel  allocations  In 
science  Is  allowed  to  go  on  for  another  few  years,  all  universities  will' 
feel  forced  to  enter  the  fray  and  the  intensity  of  competition  will  rise 
rapidly.  Neither  science  nor  Congress  will  ever  be  the  same. 

6.  It  Is  being  argued  that  the  Congress  should  provide  general  goals  and 
guidelines  for  science  programs.  Including  science  facility  programs,  and 
let  the  agencies  of  the  Executive  Branch  do  the  actual  selection  of  the 
Institutions  and  Individuals  to  receive  support.  Yet  In  other  areas  where 
the  Congress  provides  support,  most  notably  In  the  defense  procurement  and 
the  defense  construction  areas  where  a  high  degree  of  expertise  presumably 
also  Is  needed,  the  legislative  provisions  are  highly  detailed  ("$18  milli- 
on for  M-1  heavy  trucks",  "735,000  for  a  refrigeration  building  at  Tyndal 
Air  Force  Base").  IS  "there  any  evidence  that  one  system  Is  notably  better 
or  worse,  or  are  the  different  approaches  mostly  a  matter  of  tradition  and 
practice? 

How  could  defense  procurement  practices  be  cited  as  a  model  for  anything? 

7.  Apart  from  the  question  of  the  respective  roles  of  the  members  of  the 
political  world  and  of  the  scientific  comnunity,  what  means  do  we  as 
legislators  and  you  as  a  member  of  the  scientific  comnunity  have  to 
"enforce"  or  at  least  encourage  compliance  with  whatever  policies  or 
guidelines  that  we  may  arrive  at  In  this  area? 

I  do  not  think  the  academic  world  has  any  acceptable  and  effective  means  of 
enforcing  the  desired  taboo  on  direct  legislative  appropriations  for  sci- 
ence. Retribution  against  offending  parties  through  the  peer  review  system 
Itself,  as  some  have  recommended,  would  clearly  be  self-destructive.  Only 
Congress  has  the  power  to  keep  the  floodgates  of  this  disruptive  and  im- 
mensely wasteful  competition  closed. 

8.  Would  It  make  any  sense  to  establish  a  cost  limit  for  science  projects  and 
facilities  below  which  legislative  specifications  should  not  be  made,  but 
above  which  statutory  specifications  would  be  appropriate? 

As  a  last  resort,  and  as  an  alternative  to  the  competitive  scenario  I  have 
predicted  above,  I  suppose  that  a  measure  especially  ruling  out  direct  leg- 
islation below  a  certain  monetary  level,  and  legitimizing  it  above  that 
level,  might  be  better  than  nothing,  if  the  level  were  set  high  enough. 
This  would  be  no  more  than  a  stop-gap  measure,  however. 
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9.  Is  ft  possible  to  reach  a  sufficiently  strong  consensus  about  the  fairness 
and  effectiveness  of  procedures  for  establishing  priorities  so  that  Indivi- 
duals and  Institutions  that  attempted  to  circumvent  those  decisions  could 
be  effectively  censured  by  the  rest  of  the  community?  What  types  of  sanc- 
tions might  be  used  to  force  compliance? 

As  I  said  above,  I  see  llt+le  prospect  of  any  spontaneous  observance  of  a 
taboo  against  direct  legislative  action  by  those  who  stand  to  gain  from 
violating  It.  Nor  do  I  see  how  any  sanctions  applied  within  the  academic 
world  could  be  both  fair  and  effective.  The  only  hope  Is  for  a  continua- 
tion of  the  admirable  self-restraint  that  Congress  had  traditionally  dis- 
played. 

Congress  should  treat  the  allocation  of  funds  for  scientific  research  the 
way  It  treats  the  selection  of  contestants  for  Olympic  teams:   let  the  de- 
cisions be  made  by  those  who  are  familiar  with  the  field,  because  a  team 
selected  on  the  basis  of  competition  between  representatives  of  different 
congressional  districts  Is  bound  to  lose. 

Mr.  FuQUA.  Our  next  witness  is  Robert  L.  Sproull,  the  chairman 
of  the  Working  Group  on  Institutional  Renewal,  Government-Uni- 
versity-Industry Research  Roundtable  of  the  National  Academy  of 
Sciences. 

Dr.  Sproull,  we  are  very  glad  to  have  you  with  us  this  morning. 

STATEMENT  OF  DR.  ROBERT  L.  SPROULL,  PRESIDENT  EMERITUS, 
ROCHESTER  UNIVERSITY,  ROCHESTER,  NY,  AND  CHAIRMAN, 
WORKING  GROUP  ON  INSTITUTIONAL  RENEWAL,  GOVERN- 
MENT-UNIVERSITY-INDUSTRY RESEARCH  ROUNDTABLE,  NA- 
TIONAL ACADEMY  OF  SCIENCES 

Dr.  Sproull.  Thank  you,  Mr.  Chairman. 

I  feel  a  little  embarrassed  at  this  point.  I  am  going  to  come  down 
from  the  Olympian  stratosphere  to  pretty  practical  considerations. 
I  am  afraid  I  am  going  to  lower  the  tone  of  this  whole  enterpi  ise  a 
great  deal  here. 

I  have  taken  your  invitation  quite  literally  to  respond  principally 
to  pages  55  and  56  in  the  committee's  agenda.  I  am  appearing  here 
as  a  result  of  my  service  for  the  National  Academy  of  Sciences/Na- 
tional Academy  of  Engineering  in  connection  with  the  Govern- 
ment-University-Industry Roundtable,  which  has  many  of  the  items 
on  your  agenda  on  its  standing  agenda. 

It  is  an  attempt  to  see  what  a  standing  committee  composed  of 
people  from  universities,  from  Government,  from  industry  can 
produce  over  the  years.  As  I  will  come  to  later,  we  have  interacted 
with  you  and  your  committee,  and  we  intend  to  profit  by  additional 
interaction  as  much  as  we  possibly  can. 

I  also  appear  having  spent  most  of  my  life  in  the  university,  but 
having  spent  2  years  in  this  town  as  the  Director  of  the  Advanced 
Research  Projects  Agency,  so  I  have  some  experience  of  the  other 
side  of  the  problems. 

I  would  prefer,  with  your  permission,  not  to  read  my  testimony 
but  simply  to  go  through  and  put  notes  and  footnotes  on  it.  I  think 
you  have  it  front  of  you. 

Mr.  FuQUA.  Yes;  and  we  will  make  it  part  of  the  record. 
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Dr.  Sproull.  Thank  you  very  much. 

In  connection  with  your  question  1,  "How  can  the  expert  judg- 
ments of  the  scientists  and  the  societal  goals-oriented  judgments  of 
Members  of  Congress  effectively  interact?"  I  answer  a  good  deal  of 
that  in  connection  with  No.  2  but  also  have  responded  to  your  sen- 
tence asking  for  cases.  That  is  what  most  of  the  next  few  pages  are. 

On  page  2,  I  say  that  the  system  has  worked  very  well  indeed, 
especially  when  it  has  involved  individual  research  projects.  It  is 
not  the  only  system.  In  the  United  Kingdom,  one  has  the  Universi- 
ty Grants  Committee,  which  hais  been  the  envy  of  some  of  us  for 
some  time.  On  the  other  hand,  the  United  Kingdom  is  finding  diffi- 
culties with  that  approach. 

We  also  envy  the  Federal  Republic  of  Germany,  and  particularly 
in  its  interactions  between  universities  and  industry.  I  think  we 
have  lots  to  learn  from  other  countries,  but  in  general,  I  think  our 
system — the  interaction  of  Congress,  the  agencies,  the  universi- 
ties— has  worked  extremely  well  and  has,  if  anything,  been  the 
envy  of  the  world. 

Later  on  page  2,  I  say  that  where  the  largest  scale  facilities  are 
involved,  then  is  when  considerations  enter  the  picture  in  addition 
to  the  promise  and  quality  of  the  individual  work. 

The  next  few  pages — I  will  not  repeat  them — simply  recite,  in  re- 
sponse to  the  last  sentence  of  your  question  1,  some  of  these  cases. 

I  would  like  now  to  turn  to  the  middle  of  page  6,  where  I  address 
your  second  question:  "At  what  level  should  decisions  be  made  by 
scientists,  by  Members  of  Congress,  and  jointly?" 

My  first  reply  to  that  is  that  scientists  should  make  no  decisions 
whatsoever  on  the  Federal  support  of  scientific  research.  Scientists 
make  the  most  important  decisions  with  committing  their  own 
lives.  When  a  scientist  says  that  my  curiosity  and  my  talents  take 
me  in  this  particular  direction,  he  is  making  a  very  important  deci- 
sion, and  that  is  a  decision  that  he  can  make  better  than  any  other 
person. 

The  sum  total  of  those  decisions  is  extremely  eloquent  in  ulti- 
mately deciding  on  the  way  Federal  dollars  are  spent.  But  I  don't 
think  that  scientists  by  themselves  should  be  making  any  decisions 
whatsoever. 

On  the  other  hand,  as  I  go  on  to  say,  scientific  evaluation  of  the 
promise  of  an  individual  research  or  facility  proposal,  I  believe,  is 
an  absolutely  essential  part  of  the  process;  that  that  scientific  eval- 
uation is  a  part  of  the  process;  it  is  not  the  deciding  part  of  the 
process. 

Scientists  in  each  field  make  important  decisions:  what  field  is 
most  promising;  how  to  balance  the  service  to  an  individual  stu- 
dent versus  service  to  the  next  generation  through  research;  how 
to  balance  industry  support,  which  is  small  but  growing,  against 
local  support  and  against  Federal  support.  These  are  decisions  that 
scientists  individually  can  make  and  should  make. 

But  when  it  comes  to  the  size  of  a  Federal  program  in,  for  exam- 
ple, high  energy  physics  versus  a  program  in  support  of,  for  exam- 
ple, chemistry  or  materials  science,  this  seems  to  me,  pure  and 
simply,  a  congressional  decision  based  upon  the  best  advice  it  can 
get  from  the  agencies  and  from  the  scientists,  so  that  the  size  of 
programs,  the  funding  of  programs  is  something  where  scientists 
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should  participate  as  part  of  the  evaluation  process  but  something 
where  they  do  not  decide. 

From  here  on,  I  sharply  distinguish  between  individual  research 
programs,  on  the  one  hand,  and  facilities  programs  on  the  other, 
because  it  seems  to  me  my  advice,  anyway,  diverges  at  that  point. 

On  the  top  of  page  7,  I  hate  to  sound  like  Polly  anna,  but  it  seems 
to  me  there  is  nothing  basically  wrong  in  the  system  as  it  is,  where 
the  Congress  approves  R&D  programs,  establishes  new  programs, 
sets  funding  levels,  and  provides  guidelines  and  objectives  for  the 
conduct  of  the  program. 

Then  the  executive  agency  works  through  this.  It  has  advised 
Congress  earlier,  so  the  congressional  decision  is  based  in  part 
upon  agency  advice.  But  then  the  agency  makes  the  proposals  com- 
pete one  against  each  other;  it  makes  the  ambitions  of  one  region 
compete  against  the  ambitions  of  another;  and  ultimately,  then,  at 
least  on  the  large  projects,  as  I  have  said  in  some  of  the  earlier  ex- 
amples. Congress  ultimately  can  make  the  decision  as  to  whether — 
for  example,  a  new  accelerator  like  the  SSC,  if  it  is  ever  authorized 
by  Congress,  I  am  sure  Congress  will  be  in  a  very  central  position 
in  deciding  where  that  is  to  go. 

There  is  never  enough  money  for  all  of  the  promising  ideas.  I 
think,  although  all  of  us  realize  that  this  produces  agony  among 
us — and  remember  that  I  was  a  university  president  for  something 
like  16  years,  and  there  was  never  enough  money  for  everything  to 
go  around — before  one  weeps  too  many  tears  for  his  life,  though,  I 
ask  you  to  imagine  yourself  in  a  country  where  this  was  not  the 
case,  where  there  was  more  money  than  ideas,  and  what  a  terrible, 
dull  place  that  would  be. 

So  we  should  not  be  too  upset  about  the  fact  that  there  is  never 
enough  money  to  go  around  for  all  the  promising  ideas,  because 
that  makes  one  idea  compete  against  another,  and  in  general,  I 
think  we  can  all  take  some  pride  in  the  fact  that  in  our  country 
the  best  ideas  have  floated  to  the  top. 

This  is  really  a  tribute  to  the  self-restraint  on  the  part  of  Con- 
gress and  the  analytical  capabilities  of  the  agencies,  the  executive 
branch  agencies,  and  the  way  that  they  have  enlisted  the  scientific 
community  to  advise  them. 

The  central  feature,  as  I  say  on  page  8,  of  all  such  reviews  is  the 
use  of  recognized  experts,  but  by  the  agencies,  within  the  frame- 
work set  up  by  each  individual  agency  to  respond  to  the  congres- 
sional intent  in  authorizing  and  funding  the  program,  and  this  is 
the  way  it  has  worked  within  the  individual  research  programs 
and,  I  think,  worked  very  well. 

I  will  come  back,  if  you  will,  to  this  "old  boy"  business  a  little  bit 
later,  which  is  one  of  the  accusations  made  about  that  system,  but  I 
think  it  is  somewhat  misunderstood. 

At  the  top  of  page  9,  however,  I  switch  gears  to  facilities,  and 
this  arena  has  been  the  arena  of  rapidly  increasing  tension.  The 
first  thing  I  address  myself  to  is  why.  Why  is  this  an  area  of  rapid- 
ly increasing  tension? 

I  see,  since  I  have  just  read  this  morning  H.R.  2823,  that  I  am 
now  preaching  to  the  choir  on  page  9,  and  so  I  will  make  that  very 
short  indeed.  But  I  do  want  to  emphasize  that  research  facilities 
have  deteriorated  and  are  obsolete,  and  it  is  a  really  strong  nation- 
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al  problem,  and  I  am  very  glad  that  you  and  your  committee  have 
risen  to  it. 

The  reason  this  got  this  way  is  that  we  were  all  encouraged,  both 
by  the  Federal  Government  and  by  the  States,  in  the  postwar  and 
the  postsputnik  period  and  the  Great  Society  period,  to  expand, 
and  in  fact  it  was  considered  unpatriotic  not  to  expand. 

Now  we  are  facing  a  situation  where  the  enterprise  is  no  longer 
expanding.  The  number  of  18-year-olds  is  not  growing;  in  the 
Northeast,  it  has  even  declined.  Federal  funds  for  research  in  real 
terms,  although  there  are  fluctuations,  in  a  secular  way,  are  not 
expanding. 

The  universities  are  left  with  an  aging  plant.  The  only  way  we 
have,  at  Federal  expense,  to  replace  that  is  by  the  2-percent  use 
charge,  which  is  really  a  very  bad  joke.  It  assumes  that  an  academ- 
ic building  lasts  for  50  years.  Well,  the  shell  of  an  academic  build- 
ing may  last  forever,  but  if  it  is  going  to  be  used  for  research,  it 
has  to  be  completely  renovated  every  15  or  20  years  at  an  expense 
which  almost  always  far  exceeds  the  price  of  the  shell  in  the  first 
place.  So  the  universities  have  not  had  the  ability  to  keep  the  fa- 
cilities up  to  date. 

Under  four,  at  the  bottom  of  page  9,  I  point  out  that  to  maintain 
research  and  teaching  programs  at  the  frontier  needs  modern  fa- 
cilities. It  is  even  worse  than  that.  We  want  to  be  fair  to  advanced 
students.  Advanced  students— Ph.D.  students  in  universities— could 
be  earning  far  more,  particularly  in  engineering,  if  they  took  jobs 
and  sometimes  would  be  supported  in  advanced  work  by  their  in- 
dustrial employer.  They  could  be  earning  far  more  than  they  do  as 
graduate  students  in  universities. 

We  believe  it  is  grossly  unfair  to  take  advantage  of  them  by 
asking  them  to  do  that  unless  the  facilities  are  absolutely  up  to  the 
frontier  of  the  science  or  engineering. 

On  page  10,  I  want  to  call  your  attention  to  item  six,  which  we 
may  get  into  in  the  questioning.  I  noticed  Congressman  Lewis 
pointed  this  out  in  his  questions.  The  question  is  the  unusual 
routes  that  some  colleges  and  universities  have  taken  recently. 

I  simply  want  to  point  out  that  when  one  of  these  routes  is  suc- 
cessful, it  probably  makes  life  tough  for  you  Congressmen,  because 
I  am  sure  a  lot  of  other  people  have  come  to  you  and  asked  for 
similar  treatment.  But  it  certainly  makes  life  tough  for  us  who  are 
trying  to  replace  obsolete  facilities  on  universities. 

Imagine,  for  example,  my  interaction  with  my  board  of  trust- 
ees—which happens  to  be  a  private  university,  but  it  would  be  the 
same,  I  think,  if  it  were  the  regents  of  a  State  university— when,  in 
what  we  might  call  the  pre-Columbia  period  and  the  post-Columbia 
period.  Raising  funds  for  academic  science  is  very  hard  work.  I 
don't  know  how  much  many  of  you  have  done  on  that,  but  it  is 
very  hard  work. 

Mr.  FuQUA.  Every  2  years.  [Laughter.]  ^ 

Dr.  Sproull.  Well,  that  may  be  even  harder  work,  but  I  don  t 
know  anything  about  that.  Everybody  thinks  his  own  field  is  the 
most  intractable. 

But  when  I  go  to  my  board  of  trustees  now  and  say  that  we  des- 
perately need  a  new  chemistry  building,  their  answer  is  not  quite 
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this  naive,  but  close  to  it:  Why  can't  you  be  as  smart  as  my  friend, 
Mike  Sovern,  and  go  get  the  money  from  the  Federal  Treasury? 

When  the  trustees  have  to,  with  their  own  money,  in  effect,  seed 
the  project  and  go  to  their  friends  to  get  money,  go  to  industry  to 
get  money,  any  time  that  somebody  has  successfully,  in  effect, 
short-circuited  that  process  and  gotten  what  seems  to  be  very 
direct  access  to  the  Federal  Treasury,  where  the  corporations  and 
the  individuals  have  already  paid  their  taxes  to  support  it,  it  just 
makes  life  very  hard  for  the  rest  of  us  to  go  the  more  traditional 
route.  So  the  post-Columbia  world  is  different  from  the  pre-Colum- 
bia  world. 

In  the  middle  of  page  10,  I  just  want  to  say  that  although  I  am 
not  here  to  endorse  any  particular  Federal  or  other  type  of  pro- 
gram for  facilities — and  I  have  had  a  chance  to  read  through  H.R. 
2823  only  once — but,  nevertheless,  I  think  I  can  warmly  endorse  it. 
I  particularly  endorse  the  idea  of  cost  sharing  and  the  idea  of 
asking  the  National  Science  Foundation  to,  in  effect,  make  a  peri- 
odic audit  of  the  state  of  facilities. 

These  are  two  aspects  of  it  which  I  warmly  endorse.  But  the 
main  thing  I  endorse  is  that  it,  we  hope,  might  create  a  Federal 
program,  and  I  will  come  to  that  a  little  bit  later. 

At  the  bottom  of  page  10  and  top  of  page  11,  I  say  that  the  role 
of  Congress  in  direct  Federal  support  of  facilities  is  the  authoriza- 
tion of  funding  of  programs.  I  distinguish  that  from  individual 
projects.  But  the  creation  of  programs  is  certainly  a  prerogative  of 
Congress. 

It  also  seems  to  me  to  be  a  prerogative  of  Congress  to  decide  on 
what  the  program  objectives  should  be  and  what  criteria,  if  any, 
should  be  used  in  addition  to  scientific  and  technological  merit  and 
promise. 

For  example,  although  I  don't  think  it  is  spelled  out  specifically 
in  H.R.  2823— it  might  well  be— my  own  view  is  that  the  number  of 
square  feet  of  academic  facilities  should  not  be  increased  in  the 
period  of  the  next  decade  or  two.  If  the  number  of  square  feet  is 
increased,  it  is  just  going  to  be  more  facilities  that  are  going  to  be 
begging  for  support,  and  in  a  situation  where  the  number  of  18- 
year-olds  is  not  expanding,  where  the  likelihood  of  sharply  expand- 
ing Federal  support  for  research  is  not  very  good,  it  seems  to  me 
that  just  expanding  the  number  of  square  feet,  while  not  exactly 
wicked,  is  certainly  not  in  the  public  interest. 

That  is  to  say,  then,  for  any  new  facility  that  should  be  built, 
some  old  facility  that  was  devoted  to  science  and  engineering 
should  be  taken  out  of  service,  either  razed  or  converted  to  areas 
which  do  not  compete  for  Federal  research  dollars;  or — and  this 
should  be  perhaps  the  bulk  of  the  program — the  dollars  should  go 
into  modernizing  existing  facilities,  perhaps  continuing  the  shell 
but  putting  in  modern  plumbing  and  wiring  and  air  handling  sys- 
tems so  that  modern  research  can  be  done. 

Under  two  at  the  top  of  page  11,  I  point  out  that  there  are  other 
ways  of  funding  facilities.  Loans,  for  example,  interest-subsidized 
loans,  can  be  managed  by  the  Federal  agencies,  cost-sharing  Feder- 
al funding  of  facilities,  and  so  on,  all  where  the  original  competi- 
tion h£is  been  submitted  to  the  agencies  and  with  a  comprehensive 
merit  evaluation  of  discrete  proposals  by  the  agencies.  This  seems 
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to  me  to  be  the  essence  of  a  sensible  and  promising  program,  and  I 
am  happy  to  see  it  in  H.R.  2823. 

To  turn  to  page  12,  the  question  of  other  factors  of  a  more  social, 
political,  and  economic  nature,  it  seems  to  me  these  are  taken  into 
account  now,  should  be  taken  into  account.  It  is  an  area  of  particu- 
lar congressional  interest.  But  what  I  emphasize  in  my  testimony  is 
that  the  individual  institution,  the  individual  State,  and  the  indi- 
vidual region  have  a  very  good  opportunity  to  compete. 

If  it  is  more  ambitious  than  other  States  or  institutions  or  re- 
gions, if  it  is  more  confident  that  it  is  going  to  be  able  to  assemble 
quality  people  in  the  future,  if  it  is  more  irritated  by  what  it  calls 
the  "old  boy  network,"  then  it  has  a  chance,  with  cost-sharing  pro- 
grams, to  put  its  money  where  its  ambitions  are,  and  that  is  why  it 
seems  to  me  so  important  that  the  local  ambitions  and  aspirations 
be  given  a  chance  to  work  in  the  process  through  cost  sharing  or 
through,  for  example,  taking  interest-subsidized  loans  rather  than 
grants. 

I  emphasize  that  at  several  points  in  this  testimony,  particularly 
in  the  middle  of  page  13,  where  I  talk  about  the  various  possibili- 
ties, including  loans. 

I  want  to  emphasize  that  the  agencies  of  the  executive  branch 
are  already  staffed  to  run  such  competitions.  A  competition  usually 
ends  with  one  friend  and  a  great  many  enemies,  and  the  agencies 
have  adjusted  themselves  to  that  unpopular  life.  I  am  sure  that  you 
people  can  tell  me  more  than  I  could  ever  imagine  about  how  that 
works  in  your  lives,  where  you  produce  one  friend  and  a  great 
many  enemies  by  direct  congressional  action. 

At  the  bottom  of  page  13  and  the  top  of  page  14,  I  address  the 
question  of,  "To  him  that  has  shall  be  given,"  that  t5rpe  of  thing. 
This  is  a  difficult  area  and  one  where  a  great  deal  of  tension  has 
developed  among  the  newer  institutions,  particularly,  and  the 
smaller  colleges  and  universities. 

It  is  one  that  there  are  not  any  good  answers  to.  I  just  want  to 
point  out  that  the  institutions  like  MIT  and  Stanford  and  so  on 
who  are  the  "haves"  now  got  that  way  through  a  great  deal  of 
their  own  investment  and  a  great  deal  of  risk  taking  by  their  own 
boards  of  trustees  and  by  generations  of  faculties  and  administra- 
tors. 

It  was  not  done  easily.  But,  on  the  other  hand,  it  was  done  in  an 
era  of  expansion;  and,  in  an  era  of  expansion,  it  is  a  quite  different 
situation.  The  Federal  funds  in  the  immediate  postwar  period  were, 
quite  appropriately,  I  think,  a  part  of  that  expansion. 

The  situation  is  totally  different  now,  where  there  is  no  expan- 
sion, and  it  means  that  if  Federal  funds  are  to  be  applied  to  bring  a 
first-rate  small  college  into  the  arena  of  research  universities,  for 
example,  or  a  region  of  the  country  which  has  not  had  success  in 
the  past  in  attracting  research  scientists  and  engineers,  then  those 
funds  have  to  be  spent  there  at  the  expense  of  funds  that  could  be 
used  to  maintain  the  quality  of  the  MIT's  and  Stanford's,  and  that 
is  what  has  produced  the  tension  now. 

As  I  say,  there  is  no  answer  to  this.  It  is  firm  and  pervasive.  But 
the  Federal  agencies  are  staffed  up  to  handle  this  competition. 
There  should  be  some  funds — and  there  are — for  both,  but  it  is  not 
something  that  I  can  make  any  simple  answer  to. 
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At  the  top  of  page  14,  I  talk  about  the  fact  that  any  expansion 
will  mean  that  some  others  will  need  contraction.  Contraction  is 
difficult  an)rwhere,  but  it  is  especially  difficult  at  a  university,  and 
for  good  reasons.  Contraction  is  hard  at  a  national  lab.  I  think  it 
would  be  very  difficult  to  decre£ise  the  number  of  Congressmen  in 
Congress,  and  so  on. 

But  universities  have  a  particular  problem  with  contraction  be- 
cause American  universities,  especially,  flourish  with  decentralized 
management.  Most  of  the  management  of  universities  is  in  fact  de- 
centralized to  departments  or  to  individuals,  and  under  those  cir- 
cumstances, a  contraction  is  particularly  difficult.  So  it  is  not  easy 
to  ask  some  colleges  and  universities  to  contract  in  order  that  new 
players  can  enter  the  game  on  a  level  playing  field. 

Finally,  I  address  your  question  three  at  the  middle  of  page  14 
and  start  with  a  disclaimer,  namely  that  I  am  on  less  firm  ground 
there,  and  about  the  only  thing  that  I  can  contribute  there  is  to  say 
that  when  one  comes  to  areas  of  generic  research  involving  very 
closely  the  applications  or  potential  applications  of  research,  again 
this  is  a  place,  it  seems  to  me,  that  the  key  to  this  is  to  let  the 
individual  institutions.  States,  and  regions  compete  for  Federal 
funds  on  the  basis  of  their  own  aspirations  and  quality,  and  again, 
it  seems  to  me  that  the  agencies  are  in  good  position  to  run  this 
competition. 

Finally,  on  page  16,  I  point  out,  in  response  to  your  invitation  to 
comment  on  congressional  science  relations,  with  a  plea  for  more 
informal  interaction  between  Congress  and  the  scientific  communi- 
ty. Your  committee  has  done  a  good  deal  of  this,  and  so  I  am  not  in 
any  way  criticizing  your  committee,  but  only  to  point  out  that  it 
could  become  a  better  standard  for  the  rest  of  Congress. 

I  realize  the  committees  are  overworked,  having  to  go  through 
the  authorization  and  appropriation  action  every  year.  They  have 
very  little  time  for  the  kind  of  activity  that  your  task  force  is  now 
doing.  But  the  informal  interaction  of  your  seminars — and  I  think 
some  of  you  will  be  participating  in  the  Government-University-In- 
dustry Roundtable  sessions  on  July  22  and  23— this  kind  of  thing,  I 
think,  is  just  absolutely  essential,  because  as  science  gets  even 
more  ramified  and  complicated,  without  that  kind  of  informal 
interaction  with  your  staffs  and  scientists,  it  seems  to  me  that  you 
will  be  trying  to  get  your  arms  around  something  which  just  will 
refuse  to  be  encased  in  your  broad  arms. 

Well,  with  that  introduction,  I  am  prepared  to  take  your  ques- 
tions. 

[The  prepared  statement  of  Dr.  Sproull  follows:] 
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ilr.  Chairman  and  members  of  the  Task  Force.  My  name  is  Robert 
Sproull.  I  am  appearing  before  you  today  as  an  individual,  drawing  on  my 
experiences  within  the  university  and  the  Federal  Government  and  as  a 
member  of  the  Council  of  the  Government-University-Industry  Research 
Roundtable,  sponsored  by  the  National  Academies  of  Sciences  and  Engineer- 
ing. I  appreciate  the  opportunity  to  discuss  with  you  the  role  of  science 
in  the  political  process. 

I  commend  the  Task  Force  for  the  questions  it  has  posed  on  page  56  of 
the  Agenda  for  its  Science  Policy  Study  to  guide  the  discussion  of  this 
topic.  They  raise  issues  of  critical  importance  to  the  nation.  The  Round- 
table  Council  also  has  been  studying  these  issues. 

My  remarks  are  organized  around  the  three  questions.  I  will  address 
each  in  the  order  listed. 

1^  How  Can  the  Expert  Judgments  of  the  Scientists  and  the  Societal 
Goal.q-Orientpd  Judgments  nf  Hfmhprfi  nf  Tringrpsc;  Rf f er.t i vel y 
Interact? 

I  warmly  agree  with  the  statement  by  the  Task  Force  "that  in  the 

last  40  years  the  expert  judgments  of  scientists  and  the  broader 

political  judgments  of  members  of  Congress  have,  for  the  most  part. 
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interacted  successfully."  Indeed,  our  system  for  the  participation  of 
both  communities  in  decisions  about  science  is  the  envy  of  the  world. 

Admittedly,  there  have  been  tensions  and  disagreements,  but  they  have 
been  relatively  rare,  especially  in  those  areas  tliat  constitute  the  back- 
bone of  our  scientific  and  technological  research  enterprise — support  for 
research  projects  and  programs  carried  out  by  individual  investigators  and 
small  groups.  Where  difficulties  have  arisen,  they  have  usually  been  re- 
lated to  "big  science"  projects  and  to  cases  in  which  local,  state,  and 
regional  aspirations  have  been  involved.  It  is  instructive,  therefore,  to 
review  the  range  of  procedures  that  have  been  used  in  the  past  for  allocat- 
ing funds  for  research  facilities-. 

Where  the  largest-scale  facilities  are  involved,  many  considerations 
enter  the  picture.  In  the  case  of  the  National  Accelerator  Laboratory 
(Fermilab) ,  more  than  100  proposals  were  received  by  the  Atomic  Energy 
Comnission.  The  Commission  screened  the  sites  to  insure  that  they  met  the 
basic  requirements,  including  adequate  power  and  water  supplies,  adequate 
land  areas  and  enough  housing  and  transportation  capacity.  Orice  these 
determinations  had  been  made,  a  conmittee  of  experts  assembled  by  the 
National  Academy  of  Sciences  further  reduced  the  number  of  proposals  to 
those  that  met  all  the  requirements  for  a  successful  national  laboratory. 
This  refined  list  was  relatively  short,  and  any  site  on  the  list  was  tech- 
nically satisfactory.  The  Commission  made  the  final  selection,  taking 
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into  account  the  interests  of  the  Congress  and  relevant  social,  economic, 
and  political  priorities. 

An  exanple  on  a  smaller  scale  was  the  National  Science  Foundation's 
Science  Development  Program—the  "New  Centers  of  Excellence"— in  the 
1960 's.  The  goals  of  this  effort,  as  documented  in  legislative  history, 
were  the  development  of  new  centers  of  excellence  and  the  general  iirprove- 
ment  in  the  quality  of  science  and  engineering  education.  Wider  geogra- 
phic distribution  was  a  primary  objective.  The  Foundation  established  an 
advisory  committee  of  scientific  experts  that  studied  every  proposal.  On 
the  basis  of  the  quality  of  the  proposals,  on  the  reports  of  independent 
site  visiting  teams  and  on  the  basis  of  criteria  established  by  the  Founda^ 
tion,  the  advisory  committee  made  its  recommendations. 

A  major  consideration  in  the  final  recommendations  involved  judgments 
about  the  likely  gain  in  scientific  productivity  per  million  dollars  in- 
vested. Other  considerations  involved  the  commitment  of  state  governments 
to  provide  matching  grants  to  their  conpeting  universities  and  the  capa- 
city of  the  proposing  universities  to  recruit  and  retain  faculty  competent 
to  conduct  the  new  programs. 

Discussion  between  the  committee  and  the  Foundation  staff  was  an  impor- 
tant factor  in  the  deliberations.  In  the  end,  the  funding  decisions  by 
the  Foundation  were  designed  to  serve  the  ends  intended  by  Congress  in 
authorizing  the  program  and  appropriating  the  funds. 
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In  some  cases  agencies  have  relied  on  their  own  technical  staffs  to 
provide  the  necessary  evaluations.  The  case  of  the  ^^ASA  Sustaining  Uni- 
versity Program  of  the  1960s,  one-fifth  of  which  went  for  facilities,  is 
an  exanple.  Coripeting  proposals  were  reviewed  internally  and  decisions 
made  by  the  Administrator  on  the  basis  of  anticipated  return  on  invest- 
ment. The  extent  of  an  institution's  involvement  in  NASA  research  was  a 
major  criterion. 

A  recent  exanple  is  DOD's  siting  of  its  Software  Engineering  Insti- 
tute. The  inpetus  for  the  Institute  came  from  the  BCD   in  its  FY  1985 
budget  proposal,  and  the  line  item  funding  provided  by  Congress  was  free 
of  directive  constraints.  DQD  issued  a  Request  for  Proposals  that  in- 
cluded criteria  for  evaluation  relevant  to  tlie  success  of  such  an 
institute. 

Proposals  were  reviewed  first  by  an  evaluation  board  including  civil- 
ian and  military  BCD  personnel  as  well  as  I'JASA  and  I<lational  Security 
Agency  representatives.  This  board  was  selected  for  its  technical  com- 
petence, and  it  limited  its  evaluation  to  the  technical  merit  of  the  pro- 
posals. Site  visits  were  included.  The  next  level  of  review  was  conduc- 
ted by  senior  Defense  executives — civilian  and  military.  The  final 
decision,  to  award  the  Institute  to  Carnegie-Mellon  University,  was  made 
by  the  Undersecretary  for  Research  and  Engineering.  While  substantial 
lobbying  was  acknowledged,  DCD  asserted  that  the  final  decision  was  made 
on  the  technical  merits  of  the  winning  proposal. 


52-282  0-86-2 


30 


Political  influence  has  been  a  factor  in  some  cases,  but  its  extent 
and  pervasiveness  are  debatable.  The  emergence  of. the  University  of 
Washington  as  a  center  of  excellence  in  biomedical  research  and  medical 
education  is  often  cited  as  an  exanple  of  the  salutary  influence  of 
Washington  Senator  Warren  Magnuson,  for  many  years  Chairnan  of  the  Appro- 
priations Subconmittee  with  jurisdiction  over  the  National  Institutes  of 
Health  (NIH)  and  later  Chairman  of  the  full  Appropriations  Committee. 
There  are  divergent  interpretations  of  what  happened  during  the  period  of 
rapid  expansion  of  the  University  of  Washington  Medical  Center. 

One  interpretation  holds  that  Senator  Hagnuson  was  a  powerful  chairman 
who  was  generous  to  the  NIH,  and  that  the  NIH  was  politically  astute 
enough  to  recognize  the  advantage  in  supporting  the  University  of 
Washington. 

Another  view  holds  that  the  growth  of  the  Medical  Center  was  apoliti- 
cal— the  absence  of  line  item  appropriations  and  the  submission  of  Washing- 
ton proposals  to  expert  review  are  used  to  substantiate  this  view.  This 
version  holds  that  Senator  Magnuson  only  assured,  through  his  generosity 
to  NIH,  that  there  were  anple  funds  to  be  applied  for — by  Washington  and 
by  all  other  qualified  institutions. 

From  these  exanples,  I  conclude  that  the  dominant  decision-making 
process  for  allocating  funds  for  research  facilities  has  been  one  of 
comprehensive  merit  evaluation — a  process  based  on  a  case-by-case 
examination  of  the  technical  merit,  local  cai>abilities  and  aspirations  and 
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other  factors  that  impinge  on  the  ultiniate  success  of  each  individual 
facility  proposal  in  meeting  program  objectives  established  by  Congress 
and  the  agencies.  The  factors  involved  go  beyond  the  review  and  judgment 
of  scientific  and  engineering  "peers"  to  include  perspectives  of  those 
charged  with  exercising  social,  economic,  and  political  judgnents.  I 
suggest  some  guidelines  for  carrying  out  such  a  process  in  the  future  in 
niy  response  to  question  2. 

2.  At  Vlhat   Levels  Should  Decisions  Be  Made  by  Scientists,  by  Members  of 
Congress,  and  Jointly? 

As  illustrated  by  tlie  examples  above,  while  advice  is  provided  by 
scientists  outside  the  Federal  Government,  decision-making  is  reserved  to 
federal  agencies.  Scientific  evaluation  of  the  promise  of  individual 
research  and  facility  proposals  is  essential.  However,  decisions  should 
be  made  by  the  executive  agency  responsible  for  managing  the  program,  with 
interactions  with  the  relevant  congressional  committees,  after  scientific 
and  technical  advice  has  oeen  received  according  to  each  agency's  pattern 
of  doing  business.  Broader  economic,  social,  and  political  considerations 
have  been  and  often  should  be  factored  into  the  decision-making  process  by 
the  agency  and  the  Congress.  The  role  of  the  various  parties  in  decision- 
making about  science  is  best  illustrated  by  considering  individual 
research  programs  and  facilities  separately. 

Individual  Research  Programs.  iVhile  the  system  for  reviewing  program 
proposals  and  allocating  limited  resources  needs  constant  monitoring  and 
will  require  adjustments  from  time  to  time,  as  stated  earlier,  it  has  been 
remarkably  successful  and  its  essential  features  should  be  maintained. 
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The  accepted  process,  which  has  extended  now  over  three  decades,  includes 
the  following  features. 

The  Congress,  through  its  appropriation  and  authorization  committees, 
approves  R&D  programs,  establishes  new  programs,  sets  funding  levels,  and 
provides  guidelines  and  objectives  for  the  conduct  of  the  programs.  Execu- 
tive agency  proposals  and  advice  from  non-government  scientists  and  engi- 
neers as  well  as  others  are  used  by  the  Congress  in  carrying  out  these 
functions. 

The  Executive  Branch  agencies,  in  consultation  with  the  Congress  and 
the  scientific  community,  are  responsible  for  designing  mechanisms  for 
administering  tiie  broad  programs  established  by  Congress;  the  agencies  are 
also  responsible  for  deciding  on  which  specific  R&D  projects  and  programs 
to  support.  Research  proposals  are  reviewed  through  agency  established 
mechanisms  designed  to  select,  from  among  all  those  submitted,  the  pro- 
posals that  are  judged  to  be  of  the  highest  technical  quality  and,  thus, 
that  best  promote  high  quality  science  and  engineering.  Ordinarily, 
scientists  and  engineers  who  are  acknowledged  experts  in  the  fields  at 
hand  have  been  chosen  to  make  the  reviews. 

Systems  for  the  review  of  individual  research  proposals  vary  from 
agency  to  agency.  Procedures  sometimes  include  assembled  groups  of  re- 
viewers, and  in  other  cases  proposals  are  referred  to  selected  individual 
reviewers.  In  some  cases  the  review  is  conducted  by  technical  staff  with- 
in the  agency.  The  NIH  use  assembled  groups  in  a  two-tier  process  in 
which  the  first  level  of  review  is  scientific  and  technical,  and  the 
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second  considers  the  awarding  unit's  mission,  along  with  other  relevant 
factors. 

rne  central  feature,  however,  of  all  such  reviews  is  the  use  of 
recognized  experts  who  are  qualified  to  judge  the  significance  and  the 
relative  quality  of  the  proposals  at  issue.  Within  the  proposals  judged 
to  be  of  high  quality,  agency  staff  normally  exercises  some  discretion, 
based  on  available  funds  as  well  as  on  other  criteria,  in  deciding  which 
proposals  to  fund.  The  factors  considered  by  the  staff  vary  from  agency 
to  agency  and  from  field  to  field,  but  include  relevance  to  program  ob- 
jectives, as  well  as  other  concerns  of  a  social  and  political  nature. 

In  exercising  this  discretion,  agency  staff  should  be  responsive  to 
the  congressional  intent  in  authorizing  and  funding  the  program.  If 
Congress  has  stated  explicitly  that  factors  such  as  establishing  new  cen- 
ters of  research  strength  or  stimulating  local  economic  development  are 
objectives  of  the  program  along  with  promoting  scientific  and  engineering 
excellence,  then  the  agency  is  responsible  for  supporting  projects  con- 
sistent with  these  objectives.  Even  without  such  a  specific  congressional 
mandate,  the  agencies  and  the  Congress  interact  throughout  the  year,  for- 
mally through  hearings  and  informally  in  many  ways  during  which  special 
aspects  of  R&D  programs  can  be  discussed. 

Within  the  system  for  allocating  resources  for  individual  research 
programs,  the  roles  of  scientists  and  engineers,  of  agency  managers,  and 
of  the  Congress  seem  to  me  to  be  totally  appropriate.  All  three  communi- 
ties have  worked  conscientiously  and  effectively  to  create  and  operate  a 
most  successful  enterprise. 
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Facilities.  Support  for  research  facilities  has  been  an  arena  of 
rapidly  increasing  tension.  Why? 

1.  Research  facilities  established  at  universities  during  the  25  years 
following  World  War  II  have  deteriorated  and  are  obsolete. 

2.  These  facilities  were  established  during  periods  following  the  War 
(immediate  post-VJar;  post-Sputnik;  and  the  "great  society"  of  the 
1960s)  in  which  federal  and  state  government  programs  encouraged 
the  universities  to  expand  their  research  and  teaching  capacities. 

3.  Today,  the  enterprise  is  no  longer  expanding.  The  18-year  old  co- 
hort is  not  expanding.  Federal  funds  for  research,  in  real  terms, 
have  not  been  increasing  consistently  over  the  past  decade  and  they 
are  not  likely  to  over  the  coming  decade.  National  investment  in 
research  facilities  has  declined  markedly;  there  are  almost  no  cate- 
gorical federal  programs  providing  support  for  facilities.  The  two 
percent  use  charge  for  facilities  allowed  in  federal  research 
grants  and  contracts  to  universities  is  totally  inadequate  to  re- 
place obsolete  facilities  or  to  do  major  renovations  to  place 
modern  research  facilities  into  an  old  shell.  Even  if  the  shell 
lasts  forever,  major  renovations  costing  as  much  as  the  shell  must 
be  done  every  15-20  years. 

4.  Maintaining  research  and  teaching  programs  at  the  frontiers  of 
science  and  engineering,  meeting  health  and  safety  standards,  and 
following  best  laooratory  practices  require  modernized  facilities. 
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5.  The  conminities  and  geographic  regions  surrounding  universities 
view  academic  research  facilities  as  inportant  conponents  of  their 
econoraic  development  strategies. 

5.  To  meet  facility  needs,  university  administrators  and  scientists, 
sometimes  acconpanied  by  state  and  local  officials,  seek  to  raise 
funds  from  all  available  sources,  including  in  some  cases  the  un- 
usual route  of  going  directly  to  the  Congress. 

7.  Members  of  Congress  are  willing  to  help,  because  they  were  elected 
to  promote  the  economic  and  social  development  of  their  districts 
as  well  as  to  serve  the  national  interest. 

I  am  not  in  this  testimony  recommending  any  specific  federal  or  other 
type  of  program  for  facilities.  On  July  22-23,  the  National  Academies, 
the  National  Science  Board,  and  the  White  House  Office  of  Science  and 
Technology  Policy  are  sponsoring  a  working  conference  intended  to  identify 
and  examine  strategies  for  meeting  facility  needs.  The  academic  facili- 
ties legislation  you,  Mr.  Chairman,  recently  introduced,  will  certainly  be 
one  of  the  strategies  examined.  Congressional  participation  is  planned, 
and  the  results  of  the  conference  will  be  shared  with  the  Task  Force. 

I  will  address  ray  remarks  to  the  principles  that  should  be  followed  in 
carving  out  roles  for  the  scientists,  the  federal  agencies  and  the 
Congress,  as  you  consider  means  of  direct  federal  support  for  facilities. 

1.  The  role  of  Congress  in  direct  federal  support  of  facilities  is  the 
authorization  and  funding  of  programs.  By  definition,  this 
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includes  establishment  of  program  objectives,  and  criteria,  if  any, 
in  addition  to  scientific  and  technological  m6rit  and  promise. 

2.  Procedures  involving  direct  federal  funding  for  facilities,  for 
example,  grants,  loans,  interest  payments,  and  use  charges,  should 
be  managed  by  the  federal  R&D  agencies  on  the  basis  of  comprehen- 
sive merit  evaluation  of  discrete  proposals.  (Indirect  approaches 
also  are  possible  such  as  realistic  depreciation  rates  in  research 
grants,  payments  for  rent  in  research  grants,  and  formula  funding, 
but  such  mechanisms  do  not  lend  themselves  to  facility  proposal 
review.) 

The  technical  features  of  such  evaluation  should  be  designed  to 
ensure  that: 

a.  The  programs  of  the  institution  in  question  are  adequate  to 
achieve  the  stated  goals; 

b.  The  people  conducting  the  programs  proposed  for  the  facility  in 
question  are  capable  of  conpetent  execution  of  the  programs; 

c.  The  proposed  institution  is  the  institution  best  able  to  achieve 
the  goals  intended  by  Congress  and  the  agency; 

d.  The  capacity  of  the  area,  or  of  the  institution,  is  adequate  to 
provide  the  transportation,  communication,  supplies,  water,  and 
other  necessary  services;  and 

e.  The  cost  of  the  facility  will  be  reasonable. 

Sometimes  the  ability  of  the  institution  to  meet  tliese  criteria 
depends  on  commitnients  by  other  bodies,  such  as  the  willingness  of 
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a  state  to  fund  new  positions  if  federal  support  for  construction 
of  the  facility  is  assured. 

Generally,  those  called  on  to  make  these  technical  judgments  should 
be  selected,  by  procedures  estaolished  by  the  federal  agencies, 
from  among  recognized  experts  in  the  fields  in  question. 

Other  factors  of  a  more  social,  political,  and  economic  nature  also 
are,  and  usually  quite  appropriately,  taken  into  account.  For 
exanple : 

a.  Geographic  distribution—the  contribution  to  building  research 
and  educational  capacity  in  certain  institutions  and  regions  of 
the  country; 

b.  The  contribution  to  local  and  regional  economic  development, 
both  through  the  direct  inpact  of  jobs  to  build  and  staff  the 
facility,  and  the  indirect  inpact  of  spin-off  coitpanies  and  the 
attraction  of  additional  technological  enterprises  to  the  area. 

c.  The  willingness  of  the  institution,  of  the  state,  or  of  the  re- 
gion to  share  costs  and  to  otherwise  express  its  deten.iination 
to  invest  its  own  funds  in  the  facility  and  its  programs. 

It  is  appropriate  for  Congress  to  insist  that  individuals  capable 
of  exercising  these  judgments  and  in  whom  it  has  confidence — not 
necessarily  those  with  expertise  in  the  scientific  and  engineering 
areas — be  involved  in  the  decision-making  process. 
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In  sum,  technical  review  by  experts  in  the  relevant  fields  is 
necessary  to  limit  the  choices  to  those  that  meet  the  technical 
criteria;  other  factors  may  quite  properly  be  considered  in 
selecting  among  these. 

3.  Federal  approaches  to  facility  support  slxjuld  be  based  on  cost- 
sharing  among  the  Federal  Government,  state  governments,  univer- 
sities, and  the  private  sector.  This  allows  institutions,  states, 
and  regions  to  demonstrate  their  initiative,  commitment,  and 
confidence  in  seeing  the  facility  develop  into  a  successful  enter- 
prise. For  exaitple,  the  Federal  Government  might  offer  low  in- 
terest loans  for  facilities  which  the  states  and  tlie  institutions 
would  agree  to  pay  back  on  the  assumption  that  the  facility  will 
attract  continuing  suj^rt  for  its  R&D  programs  and  that  realistic 
depreciation  or  use  charges  are  allowed  in  the  R&D  grants  and  con- 
tracts. Local  commitment  is  an  inportant  criterion  in  the  coirpre- 
hensive  merit  evaluation  process. 

This  local  commitment  factor  in  the  evaluation  process  is  especially 
inportcint  in  the  current  context  for  support  for  R&D  and  research  facili- 
ties. As  I  stated  earlier,  several  indicators  can  be  cited  to  illustrate 
that  the  R&D  enterprise  is  not  expanding.  Under  such  circumstances,  any 
new  start  will  have  an  iitpact  on  the  existing  enterprise.  It  is  in  the 
national  interest  to  maintain  the  quality  of  this  enterprise.  This 
judgment  is  susceptible  to  the  criticism,  "Tb  him  that  has  shall  be 
given."  This  is  a  serious  concern  to  which  I  respond  as  follows: 
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(1)  Current  centers  of  strength  in  academic  science  and  engineering  are 
the  result  of  long-term  investments  by  universities,  states,  private 
donors,  and  the  Federal  Government;  it  is  in  the  national  interest,  and  it 
is  an  effective  use  of  resources,  to  build  on  this  strength;  (2)  At  the 
same  time,  by  including  local  commitment  and  investments  as  a  conponent  of 
the  evaluation  process  for  facility  proposals,  any  institution,  state,  or 
region  with  the  ambition  to  establish  a  new  or  expanded  R&D  capability  has 
a  way  to  conpete  effectively  for  federal  funds  to  help  it  do  so;  and  (3) 
The  overall  size  and  scope  of  the  educational  and  research  enterprise  re- 
quires examination  in  the  light  of  current  economic,  demographic,  and  sci- 
entific factors;  some  parts  of  the  system  will  need  expansion  and  others 
will  need  contraction. 


3.  Under  VJhat  Circumstances  Should  the  Congress  and/or  the  Scientific  Com- 
munity Use  Criteria  such  as  Regional  Economic  Growth,  Specific  Health 
Needs,  and  Agricultural  Crop  Needs  in  Making  Decisions  for  Science 
Policy? 

I  feel  on  less  firm  ground  responding  to  this  question  than  to  the 
others  and  therefore  will  make  only  a  few  brief  joints. 

First,  as  indicated  by  my  comments  cibove,  the  scientific  coranunity  has 
no  special  usefulness  in  applying  criteria  such  as  economic  growth  to 
decisions  about  science.  The  agencies  and  the  Congress,  when  appropriate 
and  based  on  advice  from  relevant  individuals,  are  the  organizations  that 
must  bring  such  criteria  into  the  science  policy  process. 
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Second,  criteria  such  as  specific  health  needs  and  agricultural  crop 
needs  are  critically  iirportant  in  establishing  priorities  for  generic 
research  (the  gray  area  between  basic  research  and  applied  research)  and 
applied  R&D  in  the  agriculture  and  biomedical  areas.  I  cite  here  the 
findings  of  a  recent  study  of  the  relationships  between  federal  R&D  policy 
and  technological  change  in  seven  niajor  American  industries — semiconduc- 
tors, conputers,  aircraft,  pharmaceuticals,  agriculture,  residential  con- 
struction, and  automobiles. ■'•  The  authors  found  three  types  of  policy 
that  have  been  successful  in  the  past:  1)  government  R&D  support  for  tech- 
nologies in  which  the  government  has  a  strong  and  direct  procurement  in- 
terest; 2)  decentralized  systems  of  government-supported  research  in  the 
generic  areas  between  the  basic  and  applied;  and  3)  a  decentralized  system 
of  clientele-oriented  support  for  applied  R&D. 

Features  that  were  found  to  be  keys  to  success  in  areas  2)  and  3),  in 
which  the  agriculture  and  pharmaceutical  fields  are  included,  are:  a) 
Involvement  of  both  the  scientific  community  and  those  with  applied  in- 
terests in  establishing  R&D  priorities;  and  b)  Evolution  of  the  research 
programs,  and  of  tlie  institutional  structures  for  sponsoring  and  perfonn- 
ing  the  research,  on  the  basis  of  thie  needs  and  desires  of  the  scientific 
conmunity  and  of  those  concerned  with  amplications;  the  initiative  and  the 
design  of  the  programs  were  not  centrally  orchestrated. 


1/  "Industrial  Innovation  Policy:  Lessons  from  American  History"  Ifelson 
and  Langlois,  Science,  219,  18  February  1983,  p.  814. 


41 


In  light  of  the  above  findings  on  decentralized  support  for  generic 
and  applied  research,  we  need  to  think  of  the  states  as  an  iii5.x)rtant  locus 
for  policy  leadership.  They  are  demonstrating  the  ability  to  stimulate 
linkages  between  knowledge-producers  and  knowledge-users  and  to  invest 
substantially,  sometimes  with  federal  stimulus,  in  areas  of  technology 
identified  by  these  alliances  as  having  the  greatest  promise.  It  is  also 
noteworthy,  tliat  the  state  prograrns  are  involving  both  the  public  and  the 
private  universities. 


Congressional  -  Science  Relations 

My  remarks  have  focused  on  the  interactions  among  the  Congress,  the 
scientific  and  engineering  community,  and  the  agencies  in  tlie  forrral  pro- 
cess of  prograiTi  formulation,  authorization,  and  execution.  I  conclude 
with  a  plea  for  rir)re  infornel  interaction  between  the  Congress  and  the  sci- 
entific community.  The  activities  of  the  House  Science  and  Technology 
Cormiittee,  Mr.  Chainnan,  set  the  standard  in  this  regard.  The  Science 
Policy  Study  of  your  Task  Force,  which  brings  us  here  today,  and  the 
science  seminars  held  by  your  Committee  over  the  years,  are  effective 
means  for  bringing  the  Congress  and  the  technical  community  together  out- 
side of  the  legislative  hearing  process  to  examine  major  science  policy 
issues  and  to  review  scientific  and  engineering  advances  and  their  inplica- 
tions.  I  would  hope  that  other  committees  could  be  encouraged  to  do  like- 
wise. The  scientific  and  engineering  community  stcinds  ready  to  help 
create  opportunities  for  more  informal  interaction,  as  indicated  by  the 
congressional  seminar  prograire  conducted  by  several  of  the  professional 
societies. 
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DISCUSSION 


Mr.  FuQUA.  Thank  you  very  much  for  a  very  thoughtful  presen- 
tation. 

I  am  not  sure  of  the  total  accuracy  of  the  figures  — they  are  in 
the  general  ballpark — but  it  has  been  pointed  out  that  if  you  take 
the  top  50  institutions  in  the  United  States,  and  if  you  add  up  all 
the  Federal  research  funds  that  they  get,  that  they  get  approxi- 
mately half  of  all  the  Federal  support.  The  remainder  of  the 
schools  fight  for  the  other  50  percent.  That  was  true  20  years  ago, 
and  even  though  funding  has  increased  over  the  time,  that  is  still 
the  case  today. 

Now,  these  that  are  below  there,  from  51  through  whatever 
number  it  is  that  participate  in  Federal  funding  programs,  tend  to 
say,  well,  you  know,  we  have  to  look  outside  the  peer  review  proc- 
ess because  it  hasn't  helped  us  any.  That  same  distribution  is  prev- 
alent today.  How  do  you  respond  to  that? 

Dr.  Sproull.  Well,  I  respond  by  saying  I  couldn't  disagree  more 
violently.  There  are  going  to  be  a  different  50  institutions  in  the 
next  couple  of  decades.  There  already  are  a  lot  of  changes.  The 
American  Association  of  Universities — I  think  they  just  added  a 
few.  Newton  Cattell  is  around  here  someplace.  Is  it  about  54  or 
something  like  that  now? 

Mr.  Cattell.  I  think  it  is  54. 

Dr.  Sproull.  But  some  of  those  institutions  don't  belong  in  the 
AAU;  they  have  really  ceased  to  be  front-ranked  universities  in  a 
research  sense.  And  there  are  lots  of  others  that  are  very  ambi- 
tious that  should  be  in  if  that  is  to  be  a  club  of  the  research  univer- 
sities. So  there  is  a  lot  of  jockeying  in  and  out  of  that  group  of  50, 
and  quite  appropriately. 

The  second  thing  I  would  say  is  that  those  institutions,  even 
small  colleges — for  example,  you  have  a  first-rate  college  like 
Swarthmore  that  wants  to  have  a  certain  amount  of  advanced 
work,  but  it  wants  to  keep  it  in  check.  It  doesn't  want  to  become  a 
research  university,  but  it  wants  to  have  some  advanced  work.  It 
gets  a  good  deal  of  Federal  funds.  It  doesn't  get  as  much  as  it 
wants,  but  I  think  it  gets  as  big  a  fraction  of  what  it  wants  as,  say, 
Cornell  University,  where  I  spent  most  of  my  life,  which  is  certain- 
ly one  of  the  "haves." 

I  belong  to  the  University  of  Rochester,  which  is  kind  of  interme- 
diate. It  is  a  small  university,  but  it  has  lots  of  Federal  funds. 

So,  first  of  all,  there  is  some  jockeying.  Secondly,  there  is  an  op- 
portunity for  the  small  colleges.  Third,  there  is  an  opportunity  for 
the  newer  regions,  particularly  if  the  region  is  willing  to  say, 
"Look,  we  are  ambitious  to  be  the  new  MIT  of  the  next  century; 
we'll  put  this,  this,  this,  and  this  with  it,  and  then  become  an  effec- 
tive competitor  for  funds." 

That  is  exactly  what  Stanford  did  in  the  thirties.  Stanford  was  a 
nothing  university  until  Frederick  Tiernan  had  the  ambition,  in 
the  1930's,  to  make  it  into  a  modern  research  university.  He  took 
lots  of  local  ambition  and  made  it  transfer  from  rhetoric  to  fund- 
ing. 

They  got  no  particular  benefit  from  World  War  II.  Their  people 
were  away  at  MIT,  at  Los  Alamos  and  other  places.  They  got  no 
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particular  Federal  benefit  from  that.  It  was  local  determination 
given  effect  to  by  committing  their  funds  and  their  time  that  pro- 
duced the  Stanford  of  today,  and  this  process  goes  on. 

Finally,  let  me  say  about  the  "old  boy  network"  and  research 
funding,  that  I  served,  when  I  was  a  bench  scientist — I  don't  any 
more;  nobody  trusts  my  judgment  as  a  scientist,  quite  properly — 
but  I  served  on  a  great  many  of  these  committees.  I  was  an  advisor 
to  ONR  almost  from  the  beginning  of  ONR  in  1946. 

I  found  that,  over  and  over  again,  the  young  investigator,  the 
new  institution,  is  like  a  breath  of  spring  in  those  meetings.  If  any- 
thing, the  committees  and  the  peer  review  leaned  over  backward 
favoring  the  new,  the  fresh,  the  promising  but  unproven. 

I  think,  also,  I  have  seen  some  abuses  of  that.  I  have  seen  some 
aggressive  individuals  who  will  not  be  named  since  this  is  on  the 
public  record,  who  make  such  asses  of  themselves  in  those  meet- 
ings that  the  whole  scientific  community  knows  about  it  within  a 
nanosecond  afterward.  [Laughter.] 

So  the  peer  review  system  is  imperfect,  like  any  human  system, 
but  it  has  worked  very  well,  and  I  don't  think  the  image  that  it  has 
of  a  closed  system  with  people  giving  money  to  their  friends  is  at 
all  appropriate.  If  anjrthing,  we  have  leaned  over  backward  in  the 
opposite  direction. 

I  don't  know;  it  is  a  long-winded  answer,  but 

Mr.  FuQUA.  It  is  very  important. 

Hardly  a  year  goes  by,  when  we  consider,  say,  the  NSF  budget 
that  we  don't  have  complaints  from  members  that  they  feel  like 
there  is  an  inadequate  geographical  distribution;  that  States  or  uni- 
versities located  within  States,  certain  States,  are  still  not  getting 
what  they  perceive  as  a  fair  shake  in  the  research  funds  that  are 
distributed. 

We  are  all,  in  the  Congress — in  the  House,  435 — from  various 
parts  of  the  country.  The  pressure  has  been  on  to  do  something 
about  that.  We,  even  in  the  NSF  bill,  provided  for  a  modest  pro- 
gram to  try  to  help  some  of  those  schools  get  better  prepared  so 
that  they  could  compete  more  on  an  equal  footing,  but  that  is  only 
a  modest  amount. 

But  that  is  still  a  process.  I  hear  this  on  the  floor.  We  bring  the 
bill  up.  Members  come  up  and  say,  I'm  going  to  vote  for  this,  but 
I'm  very  disappointed  that  there  hasn't  been  a  better — they  are  not 
advocating  a  formula,  that  it  be  based  on  a  formula  basis,  but  that 
there  is  not  enough  effort  made  to  get  a  better  geographic  distribu- 
tion. 

Of  course,  we  live  in  a  political  system.  I  would  hate  to  see  a  for- 
mula-type thing  come  forth.  But  there  is  a  lot  of  pressure  to  do 
that.  Yet  we  want  to  get  the  best  science  that  we  can  get,  if  the 
Government  is  involved  in  it,  and  it  should  be  on  a  meritorious 
basis.  How  do  you  equate  those  pressures  into  reality? 

Dr.  Sproull.  With  great  difficulty,  and  I  am  not  sure  I  have  any- 
thing to  say  that  is  worth  your  time  to  listen  to. 

But  I  believe  that  Government  is  for  the  purpose  of  doing  things 
for  the  citizens  that  the  citizens  cannot  do  for  themselves,  and  that 
the  Federal  Government  is  for  the  purpose  of  doing  things  that  the 
States  cannot  do  for  themselves. 
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Support  of  the  scientific  establishment,  deciding  how  much  of  the 
taxpayers'  money  should  go  into  high  energy  physics  versus  solid 
state  physics,  seem  to  me  to  be  a  bona  fide  Federal  responsibility 
and  particularly,  ultimately,  a  responsibility  of  the  Congress,  with 
getting  the  best  advice  it  can  get  and  the  best  analytical  service 
from  the  agencies. 

But,  on  the  other  hand,  when  it  comes  to  development  of  particu- 
lar areas  of  the  country,  every  area  of  the  country  is  ambitious.  It 
seems  to  me  that  this  is,  first  and  foremost,  a  State  prerogative. 
The  State  of  Florida,  where  I  live  a  good  deal  of  the  year,  has  its 
ambitions.  The  State  of  New  York — sometimes  I  am  unsatisfied 
that  it  doesn't  have  higher  ambitions. 

Those  two  should,  it  seems  to  me,  put  their  money  where  there 
aspirations  are;  for,  when  it  comes  to  economic  development  and 
the  development  of  a  population  of  trained  people  that  go  with  eco- 
nomic development,  this  is  primarily  a  local  and  institution  and 
State  and  perhaps  consortium  of  States  and  regions — such  as  the 
Oak  Ridge  Associated  Universities — prerogative. 

So  I  guess  the  only  wisdom — and  it  probably  isn't  very  wise — 
that  I  would  like  to  insert  here  is  that  Congress  might  very  well 
take  the  high  ground  and  say,  "Let  us  deal  with  those  things  that 
States  cannot  do  for  themselves,  and  not  participate  strongly  in  the 
competition  from  one  State  to  the  other  based  on  economic  aspira- 
tions." 

I  am  not  sure  that  helps. 

Mr.  FuQUA.  It  is  about  as  good  an  answer  as  I  have  come  up 
with,  too. 

Mr.  Brown. 

Mr.  Brown.  I  pass,  Mr.  Chairman. 

Mr.  FuQUA.  Mr.  Lundine. 

Mr.  Lundine.  I  was  interested  in  your  discussion  on  page  15 
about  the  relationship  between  Federal  R&D  policy  and  technologi- 
cal change.  While  I  understand  and  agree  with  the  conclusions  of 
the  study  you  cited,  isn't  it  also  necessary  for  those  of  us  with  over- 
sight responsibility  to  be  concerned  about  other  trends;  for  exam- 
ple, the  amount  of  research  and  development  activity  going  into 
military  versus  civilian  purposes? 

I  mean,  is  that  a  valid  concern  right  now,  in  spite  of  the  fact 
that,  obviously,  the  Government  will  support  those  technologies  in 
which  we  have  procurement  interests? 

Dr.  Sproull.  Of  course,  it  is.  And  it  is,  first  and  foremost,  it 
seems  to  me,  a  concern  of  Congress. 

One  of  the  well  known  and  important  distinctions  between  us 
and  Japan  is  that  whereas  the  United  States  provides  the  security 
umbrella  over  Japan,  they  can  put  a  much  larger  fraction  of  their 
gross  national  product  into  civilian-oriented  research  and  develop- 
ment, and  it  probably  is  one  of  the  two  or  three  major  elements  in 
the  result  that  we  are  not  competing  all  that  successfully  against 
Japan. 

So  certainly  that  is  a  concern,  and  it  is  a  concern  foremost  of 
Congress.  The  economic  development  of  the  country  as  a  whole,  it 
seems  to  me,  is  a  concern. 

Let  me  go  back.  I  know  the  committee  is  interested  in  whether 
the  situation  we  have  now  of  tensions  over  congressional  participa- 
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tion  in  individual  projects  is  an  example,  new,  or  whether  we  have 
been  there  before. 

If  you  go  back  to  the  Sputnik  days.  Congress,  in  the  fall  of  1957 
and  spring  of  1958,  interacting  with  the  Federal  agencies,  made  a 
very  strong  determination  that  the  response  to  Sputnik  had  to  be 
economic  as  well  as  military  in  space,  and  in  fact  a  great  deal  of 
work  was  supported  in  that  period  on  the  infrastructure  which  has 
made  the  computing  and  information  technology/ communication 
industry  in  America  the  preeminent  industry  in  the  world.  A  lot  of 
our  survival  has  been  because  computing/ information  technology/ 
communication  still  is  a  place  where  we  can  export,  still  is  a  place 
where  even  New  York  State  has  a  great  deal  of  viability  and 
export  ability. 

So  that  seems  to  me  to  be  a  valid  concern,  and  it  is  a  concern 
that  Congress  has,  over  the  years  from  time  to  time,  taken  a  very 
leading  role  in. 

I  don't  think  it  is  appropriate  to  ask  the  scientists  to  decide  how 
you  balance  Federal  support  for  research  and  development  that  un- 
derlies industry  competing  in  world  markets  versus  the  science  and 
technology  that  underlies  national  security.  I  don't  think  that  is  a 
role  of  the  scientist  at  all.  I  think  that  is  the  role  of  Congress,  as 
advised  by  the  agencies. 

Is  this  responsive  to  your  question? 

Mr.  LuNDiNE.  Yes,  it  is. 

I  do  have  a  related  question,  though.  Do  you  think  that  there  is  a 
serious  problem  of  human  infrastructure  now?  You  spent  a  fair 
amount  of  your  talk  about  the  equipment  and  the  obsolescence 
problem  and  all  that.  Is  that  a  basic  problem  because  we  are  not 
attracting  enough  people,  or  am  I  making  a  connection  that  you 
didn't  intend? 

Dr.  Sproull.  No,  no,  you  are  right.  I  made  the  case,  and  I  should 
be  a  little  more  specific  bout  it.  Let's  take  the  case  of  chemical  en- 
gineering, for  example.  Chemical  engineering  is  an  absolutely  basic 
element  of  a  technological  society,  and  it  is  one  of  the  elements 
that  has  traditionally  been  strongest  in  America  and  West  Germa- 
ny and  the  United  Kingdom,  I  guess. 

We  have  been  accused  in  universities  of  not  attending  to  the 
public  interest  because  we  have  so  many  foreign  graduate  students 
in  a  field  like  chemical  engineering.  The  fact  is  that  because  of  our 
antiquated  facilities,  because  of  our  necessity  for  sharing  costs  with 
the  Federal  Government  on  research  funds,  we  have  been  having  a 
very  hard  time  attracting  American  students  away  from  industry 
to  do  advanced  work  in  chemical  engineering.  It  is  almost  a  nation- 
al disgrace,  and  all  of  us  should  take  some  of  the  blame  for  it. 

But  the  facilities  are  only  part  of  it.  But  the  replenishment  of  a 
new  generation  of  chemical  engineers  with  advanced  training  is 
something  that  the  Congress,  the  agencies,  the  universities  all  have 
to  take  some  of  the  blame  for.  We  are  just  perilously  close  to  disas- 
ter in  areas  like  that. 

Computer  science  is  another  area  of  great  shortage  of  the  human 
infrastructure,  but  one  that  we  should  not  blame  ourselves  so 
much  for  because  it  is  because  of  the  huge  expansion  of  ideas  and 
promise  in  that  field.  The  field  opened  up  so  fast  and  with  such 
spectacularly  interesting  things  going  on  that  I  don't  think  any  of 
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us  could  have  prepared  for  that  in  such  a  way  as  to  avoid  short- 
ages. 

But  surely  the  human  infrastructure  is  more  important  than  the 
facilities,  but  the  facilities  are  a  part  of  the  reason  we  do  not  have 
the  human  infrastructure. 

Mr.  LuNDiNE.  Thank  you,  Mr.  Chairman. 

Mr.  FuQUA.  Dr.  Sproull,  we  want  to  thank  you  for  being  with  us 
this  morning  and  sharing  your  perspective.  You  certainly  come 
from  a  varied  background  that  is  very  helpful  to  us,  and  we  are 
grateful  to  you  for  sharing  your  time  and  wisdom  with  us  this 
morning.  I  wish  we  had  some  simple  answers. 

[Answers  to  questions  asked  of  Dr.  Sproull  follows:] 


47 

QUESTIONS  AND  /WSHERS  FOR  THE  RECORD 

Dr.  Robert  L.  Sproull 

The  recent  cases  of  attempts  to  obtain  science  faciHtfes  for  Individual 
universities  through  the  political  process  are  not  the  only  instances  where 
conflict  between  political  and  scientific  Judgments  have  taken  place.  We 
have  also  seen,  for  example,  attempts  by  the  Congress  to  establish  new, 
mission-oriented  institutes  at  the  National  Instututes  of  Health  (arthri- 
tis, nursing)  which  the  medical  research  conrnunity  opposed.  Do  you  see  any 
genera I ly  app I i  cab  I e  I essons  that  can  be  drawn  from  all  of  these  cases? 

It  ?s  not  possible  to  make  a  clear  cut,  definitive  statement  about  these 
cases,  but  there  is  a  guideline  that  I  should  like  to  suggest:  Insofar  as 
possible  Congress  should  decide  what  should  be  done  and  leave  to  the  Execu- 
tive Branch  exactly  how  to  do  it.  In  the  NIH  case  of  arthritis  and  nursing. 
Congress  might  well  decide  that  more  national  attention  should  be  paid  to 
these  fields  and  more  federal  funds  should  be  spent  on  them,  but  leave  to 
the  Executive  Branch  the  decisions  as  to  whether  to  create  new  institutes 
in  the  NIH  or  to  expand  programs  within  existing  institutes.  Similarly,  in 
the  instant  case  of  funding  science  and  technology  facilities  In  colleges 
and  universities.  Congress  might  very  wel  I  set  up  a  program  and  criteria 
for  selection  but  leave  selection  of  the  recipients  to  competitions  managed 
by  Executive  agencies.  HR2823  does  this. 

Those  who  have  expressed  a  concern  about  efforts  to  obtain  research  faci- 
lities by  a  resort  to  the  political  process  have  noted  that  some  projects 
have  been  Initiated  not  only  without  scientific  review,  but  also  in  the 
case  of  floor  amendments,  without  review  in  the  Congressional  system;  that 
is,  through  subcommittee  and  committee  hearing  and  debate.  Would  legisla- 
tive provisions  for  such  facilities  be  more  acceptable  if  they  were  the 
result  of  such  a  more  extensive  Congressional  review? 

Yes.  The  most  powerful  and  compelling  objection  to  the  "end-run"  appropri- 
ations (such  as  Columbia  and  Catholic  Universities)  is  not  that  they  were 
executed  exclusively  by  Congress  but  that  there  was  nQ  competition^  no 
weighing  of  such  projects  against  other  uses  of  like  funds  in  the  public 
Interest.  If  each  project  is  looked  at  in  isolation,  perhaps  in  Floor 
debate  without  hearings  or  committee  review,  it  is  tiny  with  respect  to  the 
federal  budget,  and  the  answer  is  likely  to  be:  "Why  not?  It  will  be  a 
help  to  the  institution  and  the  region  and  no  one  will  notice  Its  effect  in 
the  total  federal  expenditures."  This  Is  grossly  unfair  and  wasteful.  There 
may  be  scores  of  other  uses  of  those  same  funds  that  would  enhance  the  pub- 
lic interest  more.  If  Congress  could  exercise  the  self-restraint  of  voting 
facility  funding  for  colleges  and  universities  only  pursuant  to  competition 
within  an  announced  program  and  to  committee  analysis  and  ranking,  the  dam- 
age to  the  educational  establishment  would  be  reduced;  if  in  addition,  com- 
mittee analysis  could  always  include  the  scientific  merit  of  the  projects 
(along  with  other  considerations),  the  Congressional  facilities  actions 
would  be  wholly  constructive  and  uniformly  applauded.  Of  course  this  would 
place  an  enormous  burden  on  Congressional  committees  which  would  have  to 
duplicate  the  staffs  of  existing  Executive  agencies;  the  more  efficient 
approach  would  be  for  Congress  to  create  and  fund  the  program,  (including 
setting  criteria)  and  charge  the  Executive  Branch  with  administering  it. 

In  the  event  we  continue  to  see  the  practice  of  lobbying  for  research 
facilities  or  other  attempts  to  make  Judgments  about  science  within  the 
political  process  at  about  the  level  of  the  past  3  to  4  years,  what,  if 
any,  will  the  long-term  effects  be,  in  your  opinion?  Is  there  a  threshold 
level  where  this  practice  has  serious  adverse  effects,  in  your  view? 
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The  effects.  In  my  view,  w?  I  I  be  devastating.  Already  the  Congress  has 
made  it  much  more  difficult  for  us  to  raise  money  for  facilities  through 
our  own  boards  of  trustees  (private  Institutions)  or  from  our  legislatures 
(state  institutions).  Raising  money  is  hard  work,  and  a  trustee  knows  that 
he  must  contribute  generously  himself  before  he  can  effectively  solicit 
contributions  of  others.  The  Congressional  disease  (use  of  lobbyists. 
Floor  amendments)  has  the  compi I  cations  that  trustees  now  say:  "Why  don't 
you  be  smart  like  the  presidents  of  these  'end-run'  universities?  Don't 
come  to  us  for  private  contributions,  hire  a  lobbyist."  Merit,  promise, 
economic  development  and  other  considerations  will  be  replaced  by  the  law 
of  the  Jungle.  As  to  the  second  question,  that  threshold  had  already  been 
passed;  one  or  two  highly  publicized  Instances  a  year  are  more  than  enough 
to  create  serious  adverse  effects. 

It  Is  being  argued  that  the  Congress  should  provide  general  goals  and 
guidelines  for  science  programs.  Including  science  facility  programs,  and 
let  the  agencies  of  the  Executive  Branch  do  the  actual  selection  of  the 
Institutions  and  Individuals  to  receive  support.  Yet  In  other  areas  where 
the  Congress  provides  support,  most  notably  In  the  defense  procurement  and 
the  defense  construction  areas  where  a  high  degree  of  expertise  presumably 
also  is  needed,  the  legislative  provisions  are  highly  detailed  ("$18  milli- 
on for  M-1  heavy  trucks",  "735,000  for  a  refrigeration  building  at  Tyndal 
Air  Force  Base").  Is  there  any  evidence  that  one  system  Is  notably  better 
or  worse,  or  are  the  different  approaches  mostly  a  matter  of  tradition  and 
practice? 

I  find  it  impossible  to  suggest  any  doctrine  or  sharp  distinctions  here. 
There  is  and  must  be  close  interaction  between  Ctongressional  committees  and 
Defense  departments  and  agencies  on  all  such  programs.  Because  of  their 
sizes,  many  of  these  deserve  and  get  close  Congessional  scrutiny  and  line- 
item  attention  In  the  legislation  or  in  committee  reports.  I  believe  this 
is  wholly  appropriate  for  large  programs  like  weapon  systems  or  a  new  re- 
search program  like  the  Strategic  Defense  Initiative.  The  fact  that  I 
think  It  is  quite  Inappropriate  for  an  item  like  "$735,000  for  a  refrigera- 
tion building  at  Tyndel  Air  Force  Base"  is  probably  of  no  consequence;  I  am 
sure  the  Congress  will  not  soon  give  up  its  oversight  of  such  items  of 
"MilCon."  But  it  is  bad  policy  and  leads  to  gross  inefficiency;  I  see  no 
reason  to  extend  bad  policy  to  science  and  technology  facilities  for  uni- 
versities. 

Apart  from  the  question  of  the  respective  roles  of  the  members  of  the 
political  world  and  of  the  scientific  comnunlty,  what  means  do  we  as 
legislators  and  you  as  members  of  the  scientific  comnunlty  have  to 
"enforce"  or  at  least  encourage  compliance  with  whatever  policies  or 
guidelines  that  we  may  arrive  at  in  this  area? 

Cbngress  will  have  to  decide  whether  it  can  discipline  itself;  far  be  it 
from  me  to  comment  on  that!  As  to  the  "members  of  the  scientific  communi- 
ty," there  is  no  way  of  enforcing  self-restraint  or  even  morality  on  them. 
They  are  too  diverse  and  fiercely  competitive,  both  valuable  attributes. 
What  can  be  done  is  to  provide  incentives  (the  "encouragement"  referred  to 
In  the  question)  to  work  through  established  programs.  The  recent  Con- 
gressional actions  have  provided  exactly  the  wrong  Incentives.  If  the  Con- 
gress were  to  take  some  responsibility  for  the  health  of  the  science  and 
technology  establishment  of  the  Nation  (Including  Its  facilities)  and  cre- 
ate appropriate  programs.  Incentives  in  the  proper  direction  would  accom 
plish  the  intent  of  this  question. 
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Mr.  FuQUA.  The  task  force  stands  adjourned  until  tomorrow 
morning  at  10  o'clock  in  this  room. 

[Whereupon,  at  11:37  a.m.,  the  task  force  recessed,  to  reconvene 
at  10  a.m.,  the  following  day,  Wednesday,  June  26,  1985.] 
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WEDNESDAY,  JUNE  26,  1985 

House  of  Representatives, 
Committee  on  Science  and  Technology, 

Task  Force  on  Science  Policy, 

Washington,  DC. 
The  task  force  met,  pursuant  to  recess,  at  10:04  a.m.,  in  room 
2318,  Rayburn  House  Office  Building,  Hon.  Don  Fuqua  (chairman 
of  the  task  force)  presiding. 
Mr.  Fuqua.  The  Task  Force  on  Science  Policy  will  be  in  order. 
Today  we  continue  in  the  second  day  of  hearings  on  "Science  in 
the  Political  Process."  We  had  two  very  excellent  witnesses  yester- 
day, and  today,  I  think,  equally,  we  have  excellent  witnesses  that 
can  give  us  their  perspectives  on  the  role  of  the  political  process  in 
science. 

Our  first  witness  today  is  John  R.  Silber,  who  is  the  president  of 
Boston  University.  Mr.  President,  we  are  very  pleased  to  have  you 
with  us  today  and  will  be  delighted  to  hear  from  you. 
[The  biographical  sketch  of  Dr.  Silber  follows:] 

Dr.  John  R.  Silber 

John  R.  Silber  has  been  President  of  Boston  University  since  1971.  President 
Silber  was  educated  at  Trinity  University  in  San  Antonio,  graduating  summa  cum 
laude,  and  at  Yale  University,  where  he  earned  his  Ph.D.  in  Philosophy.  He  is  an 
authority  on  the  philosophy  of  Immanuel  Kant  and  the  philosophy  of  law.  Between 
1955  and  1970,  Dr.  Silber  served  as  Professor  of  Philosophy,  Chairman  of  the  De- 
partment of  Philosophy,  and  then  as  Dean  of  the  College  of  Arts  and  Sciences  at  the 
University  of  Texas  at  Austin.  As  President  of  Boston  University,  he  has  successful- 
ly improved  the  quality  of  the  faculty  and  student  body  and,  under  his  leadership, 
has  achieved  unprecedented  financial  stability.  He  is  a  leading  national  spokesman 
on  educational  and  social  issues.  In  July  1983,  President  Reagan  appointed  him  to 
the  National  Bipartisan  Commission  on  Central  America. 

STATEMENT  OF  DR.  JOHN  R.  SILBER,  PRESIDENT,  BOSTON 
UNIVERSITY,  BOSTON,  MA 

Dr.  Silber.  Thank  you,  Mr.  Chairman. 

Chairman  Fuqua  and  members  of  the  Science  Policy  Task  Force, 
I  am  very  pleased  to  have  this  opportunity  of  discussing  the  place 
of  science  in  the  political  process.  Not  only  is  this  an  issue  with  im- 
portant implications  for  Federal  policy  regarding  science  and 
higher  education;  it  is  also  an  important  issue  from  the  perspective 
of  political  philosophy. 

The  role  of  science  and  scientists  in  politics  is  a  specific  instance 
of  a  far  wider  question  that  has  been  debated  by  philosophers  since 
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at  least  the  fifth  century  B.C.  Broadly  stated,  the  issue  is  whether 
we  should  be  ruled  by  experts. 

Plato,  in  the  Republic,  sketched  out  an  elaborate  educational 
scheme  designed  to  maximize  the  potential  of  each  member  of  soci- 
ety. But  only  the  most  successful  recipients  of  this  education  would 
acquire  the  full  knowledge  and  virtue  which,  in  his  view,  were  re- 
quired of  rulers. 

The  remainder,  those  without  the  natural  ability  to  enter  the 
class  of  rulers,  would  fall  naturally  into  other  categories  and  in 
these  roles  would  make  important  and  even  essential  contributions 
to  their  society.  But  they  would  be  properly  subordinated  to  those 
qualified  by  talent  and  education  to  know  what  was  best  for  every- 
one else. 

Many  philosophers  since  Plato  have  been  drawn  to  the  vision  of 
a  fully  just  society  as  one  in  which  every  individual  is  given  the 
opportunity — an  equal  opportunity  uninfluenced  by  wealth  or 
family  circumstance — to  reveal  his  inclinations  and  to  develop  his 
capacities  through  a  system  of  universal  education. 

Indeed,  it  was  this  aspect  of  Plato's  thought  that  made  a  major 
impact  on  Thomas  Jefferson  and  other  Founding  Fathers,  who  held 
that  each  individual  has  an  inalienable  right  to  life,  liberty,  and 
the  pursuit  of  happiness.  From  Plato  CEime  the  firm  belief,  shared 
by  Jefferson  and  Adams,  that  these  rights  can  be  achieved  only  if 
education  is  available  to  each  individual. 

But  most  philosophers  have  been  reticent  in  proposing  schemes 
to  rebuild  society  in  a  way  that  forces  everyone  to  participate  in  a 
comprehensive  system  for  education  and  social  classification,  for 
they  rightly  recognized  that  this  would  entail  the  creation  of  a  to- 
talitarian state  and  thereby  destroy  that  very  core  of  individual 
freedom  on  which  equality  of  opportunity  depends.  The  concern  to 
preserve  human  freedom  was,  of  course,  central  to  the  work  of  the 
framers  of  our  Constitution. 

Perhaps  the  most  devastating  critique  of  Plato's  apotheosis  of  the 
expert  can  be  found  in  the  work  of  his  younger  contemporary,  Aris- 
totle. In  The  Politics,  Aristotle  observes: 

If  the  people  are  not  utterly  degraded,  although  individually  they  may  be  worse 
judges  than  those  who  have  special  knowledge — as  a  body,  as  a  group,  they  are  as 
good  or  better. 

Moreover,  there  are  some  arts  whose  products  are  not  judged  solely  or  best  by  the 
artists  themselves;  namely,  those  arts  whose  products  are  recognized  even  by  those 
who  do  not  possess  the  art;  for  example,  the  knowledge  of  the  house  is  not  limited  to 
the  builder  only;  the  user  *  *  *  of  the  house  will  be  even  a  better  judge  than  the 
builder,  just  as  the  pilot  will  judge  better  of  a  rudder  than  the  carpenter,  and  the 
guest  will  judge  better  of  a  feast  than  the  cook. 

Aristotle  here  succinctly  expresses  a  fundamental  principle  of 
American  democracy,  that  in  matters  affecting  the  society  as  a 
whole,  those  whose  lives  are  affected — namely,  the  people — are 
likely  to  be  a  better  judge  than  any  class  of  experts. 

It  is  for  this  reason  that  the  Constitution  reserves  to  the  Con- 
gress, to  the  elected  representatives  of  the  people,  not  only  the 
power  to  declare  war  but  also  the  power  to  levy  taxes  and  to  judge 
the  purposes  for  which  tax  money  shall  be  used. 

Just  as  in  providing  for  the  common  defense,  the  people  through 
their  elected  representatives  shall  decide  what  they  shall  be  de- 
fended  against;   so   also,   in   promoting  the  general   welfare,   the 
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people  shall  determine  through  their  elected  representatives  what 
is  truly  in  their  best  interests. 

This  does  not  mean  that  the  opinions  of  experts  have  no  value  or 
that  they  should  be  disregarded  entirely.  It  does  mean,  however, 
that  the  Congress  cannot  delegate  to  experts  its  ultimate  responsi- 
bility for  promoting  the  general  welfare.  Legislators  who  must 
decide  on  issues  that  can  be  illuminated  by  experts  have  an  obliga- 
tion to  seek  out  and  listen  to  those  who  are  best  qualified  to  advise 
them. 

But  under  our  system  of  government,  the  only  competent  experts 
on  what  constitutes  the  common  good  are  the  people  themselves, 
acting  through  their  elected  representatives.  This,  in  my  opinion,  is 
exactly  as  it  should  be. 

Being  the  best  cardiac  surgeon  in  the  world  makes  one  an  expert 
on  diseases  of  the  heart  and  on  some  ways  to  cure  such  diseases. 
But  no  surgeon,  however  skillful,  is  qualified  simply  by  his  profes- 
sional skill  to  pronounce  on  whether  society  as  a  whole  would  be 
better  off  spending  millions  to  perfect  the  artificial  heart  rather 
than  spending  that  same  amount  of  money  to  reduce  the  national 
deficit. 

In  fact,  common  sense  suggests  that  our  hypothetical  surgeon, 
precisely  because  of  his  preoccupation  with  cardiology,  may  be  less 
able  to  judge  objectively  among  competing  goods  when  one  of  those 
goods  happens  to  be  the  very  thing  to  which  he  has  devoted  his  life. 
This  is  the  psychological  truth  behind  Aristotle's  observation  that, 
as  judges  of  their  own  welfare,  the  people  are  at  least  as  good  as, 
and  often  better  than,  those  who  have  special  knowledge. 

In  this  context,  much  of  the  confusion  that  has  obscured  the  sub- 
ject of  science  in  the  political  process  disappears.  Do  Federal  invest- 
ments in  science  involve  merely  technical  scientific  issues  on  which 
scientists  are  particularly  expert?  Obviously  not. 

Every  thinking  person  knows  that  the  massive  Federal  support 
for  science  and  technology  that  began  during  World  War  II  and 
that  has  continued  up  to  the  present  reflects  America's  rise  to 
world  leadership  and  our  national  need  to  retain  military  and  in- 
dustrial primacy  in  the  face  of  the  military  threat  posed  by  the 
Soviet  Union  and  the  economic  and  industrial  threat  posed  by 
Japan  and  other  nations. 

Over  the  past  40  years,  the  intellectual  geography  of  American 
science  has  been  transformed  in  response  to  national  priorities. 
There  were  only  a  handful  of  elementary-particle  physicists  work- 
ing in  the  United  States  before  the  Second  World  War.  By  the  late 
1970's,  largely  as  a  result  of  this  field's  importance  for  our  national 
security,  there  were  nearly  2,000. 

A  similar  explosive  growth  occurred  in  space  science  in  conse- 
quence of  our  commitment  to  the  Space  Program,  a  decision  made 
largely  on  political  and  strategic  grounds.  Ninety-six  percent  of  the 
Federal  dollars  spent  to  support  the  19  federally  funded  research 
and  development  centers  go  to  just  10  of  the  FFRDC's,  and  these 
are  concentrated  in  the  areas  of  weapons  research,  space  research, 
high-energy  particle  physics,  and  plasma  physics. 

This  point  is  made  even  clearer  when  we  consider  how  Federal 
funds  are  distributed  between  applied  and  basic  research.  Of  the 
$50.9  billion  in  federally  sponsored  research  in  fiscal  year  1985,  ap- 
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proximately  $43.1  billion  is  dedicated  to  specific,  mission-oriented 
applied  research,  while  $7.8  billion  is  dedicated  to  basic  research. 

While  one  might  quarrel  with  these  proportions,  it  would  be 
absurd  to  argue  that  they  somehow  reflect  a  natural  distribution 
based  only  on  expert  judgment  of  scientists.  Scientists  left  alone 
would  probably  spend  a  much  higher  percentage  on  basic  research. 
But,  rather,  they  reflect  the  judgment  of  the  Congress  based  in 
large  measure  on  considerations  of  national  security  and  economic 
and  industrial  growth. 

Yes,  sir? 

Mr.  FuQUA.  Mr.  President,  we  have  a  vote,  and  I  think  it  might 
be  appropriate  if  we  take  a  break  at  this  point,  and  we  will  be  right 
back.  I  apologize  for  the  inconvenience,  but  it  is  one  of  the  hazards 
of  the  trade  around  here. 

Dr.  SiLBER.  It  is  all  right;  I  understand. 

[Recess.] 

Mr.  FuQUA.  The  task  force  will  be  in  order.  We  will  resume,  Dr. 
Silber. 

Dr.  Silber.  Thank  you  very  much. 

In  light  of  my  previous  comment  on  how  the  funds  were  being 
distributed  between  applied  and  basic  research,  it  seems  to  me  we 
should  therefore  not  allow  ourselves  to  be  misled  by  claims  imply- 
ing that  Congress  is  somehow  shattering  a  time-honored  precedent 
if  it  invests  public  moneys  in  scientific  research  only  after  consider- 
ing the  full  range  of  issues  that  affect  the  public  interest,  for  this  is 
in  fact  the  way  they  have  done  it  for  the  last  50  to  60  years. 

The  very  structure  of  American  science  is  itself  the  result  of  a 
long  and  generally  consistent  series  of  such  investment  decisions 
made  by  the  Congress  since  the  end  of  World  War  II.  It  must  be 
emphasized  again  that,  under  our  system  of  government,  at  least 
as  far  as  I  am  concerned,  this  is  exactly  as  it  should  be. 

In  recent  months,  however,  certain  sectors  of  the  scientific  com- 
munity— including  a  quintessential  special  interest  group,  the 
trade  association  of  the  major  research  universities — have  engaged 
in  much  public  handwringing.  The  pretext  for  these  cries  of  alarm 
is  not  a  revolutionary  change  in  congressional  policy  toward  scien- 
tific research.  Instead,  it  is  claimed  to  arise  from  just  15  congres- 
sional actions,  amounting  to  a  total  appropriation  of  approximately 
$100  million,  to  help  15  universities  build  new  or  improved  facili- 
ties. 

The  National  Science  Board  claims  that  all  of  these  projects  in- 
volve facilities  for  scientific  research,  but  the  claim  is  not  accurate. 
Several  of  the  projects  they  cite  involved  instructional  or  training 
facilities  having  nothing  to  do  with  scientific  research;  having 
something  to  do,  in  many  cases,  with  the  preparation  of  persons 
who  will  later  be  qualified  for  scientific  research.  All  of  the  facili- 
ties in  question  are  mixed-use  facilities,  not  strictly  research  facili- 
ties, and  many  of  them  have  very  important  economic  implications. 

Boston  University,  as  most  members  of  the  task  force  already 
know  from  my  testimony  before  the  Committee  on  Science  and 
Technology  on  May  8,  1984,  was  one  of  the  universities  that  re- 
ceived direct  congressional  funding.  We  were  granted  $19  million 
in  Federal  funds  to  assist  in  the  development  of  a  new  science  and 
engineering  center. 
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The  total  cost  of  this  project  is  approximately  $90  million,  three- 
quarters  of  which  will  be  financed  by  industry,  by  philanthropy, 
and  by  Boston  University  itself.  I  refer  members  of  the  task  force 
to  my  earlier  testimony  for  the  details  of  this  project  as  well  as  for 
additional  views  bearing  on  the  subject  of  this  morning's  meeting. 

It  might  be  supposed  that  any  objections  to  such  projects  from 
within  the  scientific  and  academic  community  would  stem  from 
doubts — perhaps  even  supported  by  some  evidence — that  the  re- 
search performed  in  these  new  facilities  would  not  measure  up  to 
the  highest  standards  of  scientific  endeavor. 

But  that  is  not  the  case.  Not  one  scintilla  of  evidence  has  ever 
been  adduced  to  support  such  a  view,  and  the  authors  of  the  recent 
article,  "Peer  Review  and  the  National  Interest,"  one  a  former  di- 
rector and  the  other  a  current  senior  employee  of  the  National  Sci- 
ence Foundation,  explicitly  say,  and  I  quote:  "The  point  at  issue  is 
not  whether  meritorious  research  will  be  carried  out  in  the  facili- 
ties" obtained  by  direct  congressional  appropriation. 

Instead,  virtually  all — and  certainly  the  most  strident — of  the  ob- 
jections have  been  raised  against  Federal  appropriations  for  new 
science  facilities,  and  they  rest  upon  a  far  stranger  argument:  That 
by  providing  this  minimal  aid  to  renew  the  Nation's  obsolete  and 
obsolescent  scientific  infrastructure,  the  Congress  is  somehow  un- 
dermining the  system  of  peer  review. 

The  argument  is  false  on  its  face.  In  the  first  place,  it  completely 
ignores  the  fact  that  the  funds  to  build  the  facilities  in  which  scien- 
tists work  have,  for  the  most  part,  never  been  subject  to  the  tradi- 
tional peer  review  that  is  applied  to  proposals  from  individual  in- 
vestigators for  basic  research  grants. 

In  addition,  the  new  facilities  built  with  Federal  funds  not  only 
will  not  diminish  the  effectiveness  of  the  peer  review  system  but 
will  actually  increase  its  scope.  We  will  provide  facilities  in  which 
researchers  can  come  and  from  which  they  will  apply  for  grants 
under  peer  review. 

We  should  first  be  clear  about  the  limited  extent  of  peer  review 
in  federally  funded  research.  The  peer  review  system  does  not,  for 
example,  apply  to  the  19  federally  funded  research  and  develop- 
ment centers,  which  are  typically  owned  by  the  Federal  Govern- 
ment and  operated  by  host  universities  under  contract  arrange- 
ments with  the  sponsoring  Federal  agency. 

Funds  for  these  Federal  laboratories — which  have  amounted  to 
more  than  $2.5  billion  in  each  of  the  past  3  years,  appear  as  a 
series  of  line  items  in  the  Federal  budget  and  are  not  subject  to 
peer  review. 

Nor  does  the  peer  review  system  apply  to  most  of  the  research 
funds  distributed  by  the  U.S.  Department  of  Agriculture.  Most 
USDA  research  funds  are  distributed  to  State  land-grant  colleges 
and  universities  by  means  of  formulas  that  do  not  consider  the  aca- 
demic quality  of  the  research  but  rely  rather  on  the  relative  size  of 
the  rural  and  farm  populations  in  the  States  where  these  institu- 
tions are  located. 

In  fiscal  year  1985,  the  Department  of  Agriculture  will  fund 
nearly  $940  million  in  research,  approximately  half  of  which  will 
be  conducted  at  universities.  Only  $48  million  of  that  amount,  or  5 
percent,  is  subject  to  peer  review. 
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In  fact,  the  peer  review  system,  which  uses  panels  of  outside 
evaluators  to  rank  competing  proposals  for  limited  research  funds 
on  the  basis  of  merit,  operates  mainly  in  the  National  Science 
Foundation  and  the  National  Institutes  of  Health.  A  somewhat 
similar  system  is  also  in  place  for  nuclear  and  high-energy  physics 
research  funded  by  the  Department  of  Energy. 

This  is,  of  course,  just  what  one  might  expect.  These  agencies 
and  programs  are  primarily  designed  to  provide  grants  to  individ- 
ual investigators  to  support  basic  research.  Their  purpose  and  orga- 
nization are  better  suited  to  the  use  of  external  advisory  panels  to 
comment  on  the  applications  from  the  university-based  researchers 
than  the  mission-oriented  agencies  like  NASA,  the  Department  of 
Defense,  or  even  the  Department  of  Agriculture  are. 

Because  Federal  support  of  science  and  technology  is  spread  over 
so  many  agencies,  and  because  the  mechanisms  for  providing  that 
support  are  so  various,  it  is  difficult  to  determine  precisely  how 
much  federally  sponsored  scientific  research  is  actually  subject  to 
peer  review. 

A  conservative  estimate,  however,  would  be  that  no  more  than  $4 
billion  out  of  $50.9  billion — or  less  than  8  cents  out  of  every  Feder- 
al dollar  spent  on  science  and  technology — falls  under  the  peer 
review  system.  And  almost  all  of  the  research  support  that  is 
awarded  through  peer  review  comes  to  university  faculty  members 
and  is  carried  out  in  laboratories  and  other  facilities  located  on 
university  campuses. 

When  Congress  spends  funds  to  establish  additional  centers  or  to 
upgrade  the  quality  of  existing  centers,  in  the  process  it  increases 
the  number  and  quality  of  places  in  which  work  is  done  that  appro- 
priately falls  under  the  peer  review  system.  By  increasing  the  uni- 
versity-based facilities  in  which  high  quality  scientific  research  can 
be  performed.  Congress  thereby  increases  the  scope  of  the  peer 
review  system. 

This,  then,  should  be  an  occasion  for  rejoicing  within  the  scientif- 
ic community.  Yet,  as  we  have  seen,  a  few  scientists,  as  well  as 
some  members  of  the  Federal  scientific  bureaucracy  and  some 
major  research  universities,  are  not  rejoicing,  and  it  is  very  impor- 
tant that  we  examine  the  reason  why  not. 

To  understand  this  apparently  mysterious  phenomenon,  it  is  nec- 
essary to  pierce  the  veil  of  self-serving  rhetoric  that  surrounds  the 
peer  review  system.  No  one  would  deny  that  the  principle  of  peer 
review  is  commendable.  It  is  particularly  commendable  when  it  is 
applied  in  the  appropriate  way  to  the  appropriate  programs.  On 
the  other  hand,  no  one  should' pretend  that  it  is  not  a  human  insti- 
tution and  therefore  not  also  fraught  with  inadequacies. 

In  practice,  however,  the  system  of  peer  review  now  in  operation 
in  this  country  is  seriously  flawed  in  ways  that  are  not  necessary 
and  not  intended  by  the  idea  of  the  practice  itself.  Approximately, 
20  institutions,  clustered  in  only  three  geographical  regions,  receive 
nearly  half  of  all  Federal  research  support. 

In  fiscal  year  1983,  for  example,  20  institutions  received  approxi- 
mately 40  percent  of  the  total  awarded  to  all  592  research  universi- 
ties receiving  Federal  research  and  development  support.  In  fiscal 
year  1983,  the  top  10  institutions  receiving  support  from  the  NSF 
received  30  percent  of  all  NSF  funds,  and  the  top  20  institutions 
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received  46  percent  of  all  NSF  funds.  The  top  20  recipients  of  NIH 
support  have  been  the  same  institutions  for  the  past  10  years. 

The  peer  review  system,  instead  of  working  to  realize  the  intent 
of  Congress  to  broaden  the  institutional  and  geographic  base  of  sci- 
entific research  in  this  country,  has  worked  to  create  a  tightly  knit 
"old  boy  network." 

In  the  National  Science  Foundation  Act  of  1950,  Congress  explic- 
itly directs,  and  I  quote,  "It  shall  be  an  objective  of  the  Foundation 
to  strengthen  research  and  education  in  the  sciences,  including  in- 
dependent research  by  individuals,  throughout  the  United  States, 
and  to  avoid  undue  concentration  of  such  research  and  education." 
Yet,  in  practice,  the  NSF  and  the  system  of  peer  review  have  pro- 
duced precisely  the  undue  concentration  of  scientific  research  and 
education  that  the  Congress  has  been  concerned  to  avoid. 

In  the  article  on  "Peer  Review  and  the  Public  Interest"  to  which 
I  referred  earlier,  the  authors.  Dr.  Atkinson  and  Dr.  Blanpied,  fre- 
quently refer  to  the  Congress'  recent  actions  in  providing  funds  for 
new  science  facilities  as  "pork  barreling."  The  evidence  clearly 
shows  that  the  real  pork  barrel  in  scientific  research  is  the  system 
that  benefits  the  very  research  universities  that  have  been  loudest 
in  claiming  the  purity  of  peer  review.  And  that  system  is  operated 
by  the  same  agencies  that  have  joined  in  the  hue  and  cry. 

In  a  very  important  footnote,  Drs.  Atkinson  and  Blanpied  assert, 
and  I  quote,  "The  opinions  of  the  authors  are  their  own  and  do  not 
necessarily  reflect  the  policies  of  their  institutions."  Their  attempt 
to  use  the  immense  prestige  of  the  NSF  while  lamely  protesting 
that  they  speak  only  for  themselves  is,  in  my  opinion,  as  transpar- 
ent as  Salome's  seventh  and  last  veil. 

It  is  worth  describing  briefly  how  the  present  situation  came 
about.  In  the  beginning,  there  were  few  institutions  that  were  able 
to  provide  outstanding  facilities  for  scientific  research  on  their 
own,  either  through  endowment  funds  or  through  liberal  access  to 
State  tax  dollars.  Obviously,  such  facilities  attract  outstanding  re- 
search scientists  and  outstanding  students  who  together  produce 
outstanding  scientific  work. 

This  is  the  reason  that  academically  strong  institutions  such  as 
Boston  University,  lacking  the  endowment  funds  or  the  access  to 
State  funds  to  build  equivalent  facilities,  have  sought  assistance 
from  the  Congress.  These  institutions  have  demonstrated  their  abil- 
ity to  contribute  to  the  national  effort  in  scientific  research,  and 
they  properly  resent  being  shut  out  by  those  who  got  to  the  trough 
first.  The  Nation  would  also  suffer  from  their  exclusion,  had  not 
Congress  wisely  decided  to  support  the  development  of  alternative 
sites  for  scientific  work. 

But  those  institutions  that  were  first  to  establish  their  excellence 
have  shortsightedly  decided  that  they  shall  restrict  membership  in 
the  scientific  establishment  to  themselves.  Possessing  a  group  of 
distinguished  investigators,  it  is  natural  that  support  for  individual 
projects  is  distributed  through  the  peer  review  process  to  the  out- 
standing scientists  already  employed  by  the  outstanding  estab- 
lished institutions. 

In  addition,  many  scientists  who  are  invited  to  serve  a  term  as 
project  officers  within  the  granting  agencies  come  from  the  very 
same  institutions.  The  consequence  is  that  rich  and  well  estab- 
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lished  universities  and  their  distinguished  faculties,  both  on 
campus  and  in  the  agencies,  become  the  judges  in  their  own  cases. 
And  when  one  becomes  a  judge  in  his  own  case,  that  violates  a  fun- 
damental principle  of  democratic  society,  a  principle  that  we  got 
from  John  Locke  that  no  man  and  no  institution  should  be  a  judge 
in  its  own  case. 

In  these  circumstances,  it  is  hardly  surprising  that  the  rich  get 
richer,  or  that  the  disadvantaged  seek  relief  from  Congress.  As  long 
as  we  can  deny  adequate  facilities  to  the  have-not  universities,  we 
can  deny  them  the  ability  to  attract  outstanding  scientists.  And,  in 
the  absence  of  outstanding  scientists,  they  don't  have  a  chance  in 
peer  review. 

So,  those  who  are  already  very  successful  in  the  peer  review 
process  can  sustain  their  monopoly  quite  simply,  by  simply  cutting 
off  facilities  development  in  the  institutions  that  are  not  yet  devel- 
oped in  that  area.  Once  an  institution  that  is  a  have-not  institution 
develops  its  facilities,  however,  then  it  can  attract  the  very  finest 
scientists  right  along  with  those  other  well  established  institutions, 
and  those  outstanding  scientists  can  successfully  compete  for  the 
peer  review  dollars. 

The  Congress  was  created  in  part  to  prevent  exclusionary  prac- 
tices. For,  despite  the  intentions  of  Congress,  Federal  policies 
toward  scientific  research  have  operated  to  create  in  effect  two 
castes  of  research  universities,  and  it  is  not  merely  appropriate  but 
in  conformity  with  national  goals  established  by  Congress  for  the 
have-not  institutions  to  seek  Federal  support  to  redress  the  imbal- 
ance that  currently  exists. 

Nor  should  anyone  be  surprised  by  the  strong  defensive  reaction 
of  the  have  institutions  to  the  initiatives  of  the  have  nots.  As  we 
have  seen,  the  haves  constitute  an  informal  cartel,  and  they  behave 
much  like  classical  economic  cartels  such  as  OPEC.  Like  OPEC,  it 
is  in  the  interest  of  the  members  of  this  academic  cartel  to  pre- 
serve the  status  quo,  because  it  confers  so  many  benefits  upon 
them. 

In  consequence,  they  have  reacted  violently  to  the  appearance  of 
a  mechanism — namely,  direct  congressional  funding — which,  if  it 
were  to  become  widespread,  would  threaten  to  break  the  cartel  by 
placing  other  institutions  in  a  position  to  compete  on  an  equal  or 
nearly  equal  footing  for  the  limited  Federal  research  funds  dis- 
pensed by  peer  review. 

Those  institutions  seeking  direct  congressional  assistance  are  by 
no  means  trying  to  avoid  peer  review  in  the  only  area  in  which  it 
has  traditionally  operated — namely,  basic  research — but  only  to 
achieve  the  critical  mass  of  facilities  and  personnel  necessary  to 
compete  in  that  context  of  peer  review. 

Moreover,  the  haves  have  adopted  a  strategy  that  has  the  same 
effect  as  direct  congressional  funding,  but  because  it  is  less  visible 
to  the  public,  it  has  not  generally  been  recognized  for  what  it  is.  A 
number  of  them  have  actively  lobbied  for  bills  that  would  fund  spe- 
cific new  programs  in  the  budgets  of  the  Federal  agencies,  and  they 
have  been  very  careful  to  inform  the  agencies,  and  the  staffs  of 
those  agencies,  of  their  efforts  on  behalf  of  those  programs. 

When  the  bills  pass  and  the  new  programs  are  established,  the 
universities  that  have  been  successful  in  establishing  those  funds 
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then  apply  for  grants  from  these  new  funds;  and  by  a  strange  and 
marvelous  coincidence,  they  are  the  ones  who  receive  the  grants. 

The  difference  between  this  practice  and  the  practice  of  directly 
approaching  Congress  for  funds  for  specific  projects  is  difficult  to 
determine,  except  that  the  direct  approach  to  the  Congress  is  more 
public.  It  seems  obvious  that,  for  the  academic  cartel,  what  is  sauce 
for  the  goose  is  definitely  not  sauce  for  the  gander. 

An  example  of  how  this  strategy  works  can  be  found  in  the 
recent  NSF  Program  to  distribute  supercomputers  to  a  number  of 
universities.  The  funds  for  this  program  were  added  to  the  NSF 
budget  in  large  measure  through  the  lobbying  efforts  of  major  uni- 
versities. But  their  lobbying  did  not  end  there,  even  though  one 
might  imagine  that  they  would  be  especially  scrupulous  about 
avoiding  the  use  of  political  pressure  to  influence  a  peer  reviewed 
project. 

Not  so.  Even  after  the  program  had  been  approved,  the  lure  of 
the  extraordinarily  expensive  supercomputers  provoked  a  frenzy  of 
lobbying  to  obtain  them,  lobbying  by  very  distinguished  scientists. 
The  successful  efforts  of  two  distinguished  universities,  with  distin- 
guished scientific  faculties,  were  chronicled  in  an  instructive  story 
in  the  New  York  Times  on  March  16,  1985. 

It  is  important  to  reemphasize  that  this  was  not  a  project  involv- 
ing the  construction  of  science  facilities,  the  sort  of  project  that  has 
never  been  the  subject  of  the  peer  review  process  used  to  award 
grants  to  individual  investigators;  this  was  a  project  to  establish  su- 
percomputer centers  at  several  locations  around  the  country  by 
providing  the  supercomputers  themselves  as  well  as  a  substantial 
amount  of  support — and  it  was,  at  least  in  theory,  subject  to  peer 
review. 

By  this  point  in  my  testimony,  I  expect  no  one  will  be  startled  to 
learn  that  all  four  supercomputers  distributed  by  the  NSF  went  to 
institutions  that  were  already  among  the  top  20  in  the  NSF  fund- 
ing. 

The  NSF  Supercomputer  Program  also  raises  another  important 
issue  bearing  on  the  question  of  science  in  the  political  process. 
These  grants,  which  average  $50  million  apiece — or  more  than 
double  the  assistance  Boston  University  received  from  the  Federal 
Government — will  inevitably  have  a  major  economic  impact  on  the 
communities  and  regions  to  which  they  are  given. 

Nor  has  this  fact  been  ignored  by  the  universities  that  lobbied 
successfully  for  the  supercomputers.  In  an  article  in  the  New  York 
Times  of  April  21,  1985,  officials  of  one  of  the  universities  whose 
lobbying  efforts  I  referred  to  earlier  are  quoted  at  length  on  the 
economic  benefits  of  the  supercomputer.  Indeed,  they  said,  "they 
hoped  the  supercomputer  center  *  ♦  *  would  serve  as  a  centerpiece 
for  coordinated,  statewide  economic  development  efforts."  As  one 
expert  said,  "It's  clear  that  colossal  computers  won't  be  available 
in  many  places.  If  you  offer  them  to  private  industry,  it  is  bound  to 
foster  economic  expansion." 

These  are  remarkable  statements  because  they  constitute  an  ex- 
plicit recognition  of  the  reality  that  Federal  investments  in  science 
can  have  consequences  that  go  far  beyond  the  merely  scientific. 
They  can  have  economic  and  business  implications  and  research 
implications  way  beyond  science. 
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I  should  like  to  point  out,  however,  the  glaring  inconsistency  that 
exists  between  statements  such  as  these  and  the  criticisms  that  the 
"have"  institutions  feel  free  to  make  of  the  much  more  modest 
Federal  investments  in  facilities  for  "have-not"  institutions.  No- 
where in  those  criticisms  will  one  find  any  acknowledgment  of  the 
important  economic  and  social  consequences  of  those  investments. 

In  my  testimony  before  the  Committee  on  Science  and  Technolo- 
gy last  May,  I  demonstrated  the  contribution  that  Boston  Universi- 
ty's new  Science  and  Engineering  Center  will  make  both  to  the  re- 
vitalization  of  a  blighted  urban  area  and  to  the  new  high  technolo- 
gy industries  of  Massachusetts  and  New  England.  These  are  as- 
pects which,  if  they  are  to  be  subjected  to  peer  review,  would  not 
be  subjected  to  the  review  of  scientists  but  to  people  outside  the 
area  of  science— to  business  people,  to  managers,  to  experts  in  eco- 
nomics. 

I  also  described  the  woeful  inadequacy  of  the  facilities  and  equip- 
ment available  for  scientific  and  technological  research  in  Ameri- 
ca's colleges  and  universities  in  general.  I  emphasized  the  point 
that  has  also  frequently  been  made  by  members  of  this  task  force: 
that  our  country's  well-being  and  perhaps  even  its  survival  depends 
upon  the  development  of  a  national  science  policy  that  will  permit 
us  to  refurbish  and  renew  our  obsolete  and  obsolescent  scientific  in- 
frastructure. 

Yet  the  critics  of  direct  congressional  funding  of  scientific  facili- 
ties refuse  to  deal  with  these  arguments,  because  if  they  did  they 
would  be  forced  to  admit  that  the  issues  of  local,  regional,  and  na- 
tional economic  and  technological  development  lie  far  beyond  their 
competence,  and  lie  directly  within  the  competence  of  the  Members 
of  Congress. 

The  location  of  federally  supported  research  facilities  has  an 
enormous  beneficial  impact  on  the  economy  of  the  host  communi- 
ties. Not  only  do  such  projects  have  the  short-term  effect  of  creat- 
ing construction  jobs,  but  they  have  the  crucial  long-term  effect  of 
attracting  industries  with  related  interests. 

When  a  research  project  involves  significant  initial  costs,  when 
critical  national  research  interests  are  at  stake,  and  when  a  host 
community  will  be  affected  economically,  socially,  or  environmen- 
tally, then  Congress  is  the  only  appropriate  body  to  decide  how 
Federal  tax  dollars  should  best  be  spent. 

In  fact,  the  volume  of  direct  Federal  funding  for  scientific  facili- 
ties— about  $100  million  over  the  past  3  years — represents  an  ex- 
tremely modest  and  limited  exercise  of  Congress'  undoubted  au- 
thority to  determine  the  allocation  of  Federal  research  dollars.  The 
amount  does  not  begin  to  meet  the  national  need  for  university  re- 
search facilities. 

In  this  context,  it  is  clear  that  universities  that  approach  the 
Congress  directly  for  funds  with  which  to  help  meet  our  national 
need  for  adequate  research  facilities  are  behaving  precisely  as  the 
framers  of  the  Constitution  intended  when  they  guaranteed  the 
right  to  petition  for  redress  of  grievances.  Such  approaches  are 
among  the  most  effective  ways  to  bring  to  the  attention  of  Congress 
the  crisis  in  science  facilities  that  looms  on  the  horizon. 

Attempts  by  private  organizations  and  Federal  science  agencies 
to  discourage  institutions  from  approaching  the  Congress  directly, 


61 

and  to  discipline  institutions  that  have  done  so,  are  not  merely  at- 
tempts to  abridge  a  right  ensured  by  the  Constitution;  they  are  also 
selfish,  shortsighted,  and  contrary  to  the  national  interest.  In  addi- 
tion, I  think  they  are  self-defeating. 

Drs.  Atkinson  and  Blanpied  have  gone  so  far  as  to  suggest  m 
their  article  that  institutions  and  individuals  approaching  the  Con- 
gress directly  be,  and  I  quote,  "effectively  censured  ...  by  being 
threatened  with  denial  of  subsequent  support  by  official  peer 
panels."  It  seems  not  to  have  occurred  to  them  that  using  peer 
review  for  disciplinary  purposes  would  itself  destroy  the  integrity 
of  the  peer  review  process  by  undermining  its  credibility  and  objec- 
tivity. 

Mr.  Chairman,  I  wish  to  make  clear  that  in  defending  the  con- 
cept of  direct  approaches  to  Congress  for  facilities  funding,  I  do  not 
wish  in  any  way  to  denigrate  the  peer  review  system  when  it  is 
properly  used  to  ensure  that  grant  proposals  from  individual  inves- 
tigators are  evaluated  by  the  most  competent  scientists  available. 
Boston  University  is  hardly  an  unsuccessful  suitor  in  the  peer 
review  process.  Each  year  our  faculty  receives  approximately  $40 
million  in  competitive,  peer  reviewed  grants  and  contracts.  Never- 
theless, in  light  of  the  clear  and  unveiled  threat  that  I  have  just 
quoted,  I  must  report  that  I  had  some  misgivings  about  accepting 
your  invitation  to  testify  before  this  task  force. 

I  believe  it  is  in  the  national  interest  for  me  to  bring  to  your  at- 
tention the  facts  that  I  have  presented.  But  it  would  be  disastrous 
for  Boston  University— and  a  waste  of  Federal  and  other  invest- 
ments that  have  been  made  toward  its  development  as  a  center  for 
scientific  excellence— if  our  research  support  were  to  suffer  as  a 
consequence  of  my  testimony,  and  if  the  peer  reviews  before  which 
our  faculty  must  go  will  follow  the  advice  of  those  authors  and 
threaten  us  with  denial  of  subsequent  support. 

Unfortunately,  serious  damage  can  not  only  be  done  surrepti- 
tiously, but  can  also  be  justified  in  language  that  cloaks  the  real 
intent  with  apparent  high-mindedness.  I  trust  that  the  task  force  is 
already  aware  of  the  context  of  intimidation  in  which  I  have  pre- 
sented my  testimony  and  is  prepared  to  take  the  steps  necessary  to 
ensure  that  no  untoward  consequences  follow. 

The  intellectual  myopia  and  personal  and  professional  vindictive- 
ness  that  have  obscured  the  issue  of  science  in  the  political  process 
provide  additional  evidence,  if  more  were  needed,  that  we  should 
be  glad  our  system  of  government  was  built  on  twin  principles  that 
no  man  shall  be  a  judge  in  his  own  case  and  that  the  people,  acting 
through  their  elected  representatives,  shall  be  the  final  arbiters  of 
the  common  good. 

If  we  encourage  misguided  attempts  by  some  members  of  the  sci- 
entific community  to  abrogate  these  principles,  we  shall  find  not 
only  our  science  policy  but  our  entire  society  in  disarray. 
Thank  you,  Mr.  Chairman. 
[The  prepared  statement  of  Dr.  Silber  follows:] 


52-282  O   -    86   -    3 


62 
Prepared  Statement  of  Dr.  John  R.  Silber,  President,  Boston  University 

Chairman  Fuqua  and  members  of  the  Science  Policy  Task 
Force: 

I  am  very  pleased  to  have  this  opportunity  to  discuss  the 
place  of  "Science  in  the  Political  Process."   Not  only  is  this 
an  issue  with  important  implications  for  federal  policy 
regarding  science  and  higher  education,  it  is  also  an  important 
issue  from  the  point  of  view  of  political  philosophy. 

The  role  of  science  and  scientists  in  politics  is  a 
specific  instance  of  a  wider  question  that  has  been  debated  by 
philosophers  since  at  least  the  5th  century  B.C.   Broadly 
stated,  that  question  is  whether  we  should  be  ruled  by 
experts.   Plato,  in  the  Republic,  sketched  out  an  elaborate 
educational  scheme  designed  to  maximize  the  potential  of  each 
member  of  society.   But  only  the  most  successful  recipients  of 
this  education  would  acquire  the  full  knowledge  and  virtue 
which,  in  his  view,  were  required  of  rulers.   The  remainder, 
those  without  the  natural  ability  to  enter  the  class  of  rulers, 
would  fall  naturally  into  other  categories  and  in  these  roles 
would  make  important  and  even  essential  contributions  to  their 
society.   But  they  would  be  properly  subordinated  to  those 
qualified  by  talent  and  education  to  know  what  was  best  for 
everyone  else. 

Many  philosophers  since  Plato  have  been  drawn  to  the 
vision  of  a  fully  just  society  as  one  in  which  each  individual 
is  given  the  opportunity — an  equal  opportunity  uninfluenced  by 
wealth  or  family  circumstance — to  reveal  his  inclinations  and 
to  develop  his  capacities  through  a  system  of  universal 
education.   Indeed,  this  aspect  of  Plato's  thought  made  a  major 
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impact  on  Jefferson  and  our  other  Founding  Fathers,  who  held 

that  each  individual  has  an  inalienable  right  to  life,  liberty 

and  the  pursuit  of  happiness.   From  Plato  came  the  firm  belief 

of  Jefferson  and  Adams  that  these  rights  can  be  achieved  only 

if  education  is  available  to  each  individual.   But  most 

philosophers  have  been  reticent  in  proposing  schemes  to  rebuild 

society  in  a  way  that  forces  everyone  to  participate  in  a 

comprehensive  system  for  education  and  social  classification, 

for  they  have  rightly  recognized  that  this  would  entail  the 

creation  of  a  totalitarian  state  and  thereby  destroy  that  core 

of  individual  freedom  on  which  equality  of  opportunity 

depends.   The  concern  to  preserve  human  freedom  was  of  course 

central  to  the  work  of  the  framers  of  our  Constitution. 

Perhaps  the  most  devastating  critique  of  Plato's 

apotheosis  of  the  expert  can  be  found  in  the  work  of  his 

younger  contemporary,  Aristotle.   In  the  Politics,  Aristotle 

observes  that 

if  the  people  are  not  utterly  degraded,  although  individually 
they  may  be  worse  judges  than  those  who  have  special 
knowledge--as  a  body  they  are  as  good  or  better.   Moreover  there 
are  some  arts  whose  products  are  not  judged  solely,  or  best,  by 
the  artists  themselves,  namely  those  arts  whose  products  are 
recognized  even  by  those  who  do  not  possess  the  art;   for 
example,  the  knowledge  of  the  house  is  not  limited  to  the 
builder  only;   the  user  ...  of  the  house  will  even  be  a  better 
judge  than  the  builder,  just  as  the  pilot  will  judge  better  of  a 
rudder  than  the  carpenter,  and  the  guest  will  judge  better  of  a 
feast  than  the  cook.   (1282'  [Book  III,  Chapter  11];   tr.  by 
Benjamin  Jowett) 

Aristotle  here  succinctly  expresses  a  fundamental  principle  of 

American  democracy:   that  in  matters  affecting  society  as  a  whole, 

those  whose  lives  are  af f ected--the  people--are  likely  to  be  better 
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judges  than  any  class  of  experts.   It  is  for  this  reason  that  the 
Constitution  reserves  to  the  Congress,  to  the  elected 
representatives  of  the  people,  not  only  the  power  to  declare  war  but 
also  the  power  levy  taxes  and  to  judge  for  what  purposes  that  money 
shall  be  used.   Just  as  in  providing  for  the  common  defense  the 
people  through  their  elected  representatives  shall  decide  what  they 
shall  be  defended  against,  so  also  in  promoting  the  general  welfare 
the  people  shall  determine  through  their  elected  representatives 
what  is  truly  in  their  best  interests. 

This  does  not  mean  that  the  opinions  of  experts  have  no  value  or 
that  they  should  be  disregarded  entirely.   It  does  mean,  however, 
that  the  Congress  cannot  delegate  to  experts  its  ultimate 
responsibility  for  promoting  the  general  welfare.   Legislators  who 
must  decide  on  issues  that  can  be  illuminated  by  experts  have  an 
obligation  to  seek  out  and  listen  to  those  who  are  best  qualified  to 
advise  them.   But  under  our  system  of  government,  the  only  competent 
experts  on  what  constitutes  the  common  good  are  the  people 
themselves,  acting  through  their  elected  representatives. 

This,  in  my  view,  is  exactly  as  it  should  be.   Being  the  best 
cardiac  surgeon  in  the  world  makes  one  an  expert  on  the  diseases  of 
the  heart  and  on  some  of  the  ways  to  cure  such  diseases.   But  no 
surgeon,  however  skillful,  is  qualified  simply  because  of  his 
professional  skill  to  pronounce  on  whether  society  as  a  whole  would 
be  better  off  spending  millions  to  perfect  the  artificial  heart 
rather  than  spending  that  same  money  to  reduce  the  national 
deficit.   In  fact,  common  sense  suggests  that  our  hypothetical 
surgeon,  precisely  because  of  his  concentration  on  cardiology,  may 
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be  less  able  to  judge  objectively  among  competing  goods  when  one  of 
those  goods  is  the  very  thing  to  which  he  has  devoted  his  life. 
This  is  the  psychological  truth  behind  Aristotle's  observation  that 
as  judges  of  their  own  welfare  the  people  are  at  least  as  good  and 
often  better  than  those  who  have  special  knowledge. 

In  this  context,  much  of  the  confusion  that  has  obscured  the 
subject  of  "science  in  the  political  process"  disappears.   Do 
federal  investments  in  science  involve  merely  technical  scientific 
issues?   Obviously  not.   Every  thinking  person  knows  that  the 
massive  federal  support  for  science  and  technology  that  began  during 
World  War  II  and  that  has  continued  up  to  the  present  reflects 
America's  rise  to  world  leadership  and  our  national  need  to  retain 
military  and  industrial  primacy  in  the  face  of  the  military  threat 
posed  by  the  Soviet  Union  and  the  economic  and  industrial  threat 
posed  by  Japan  and  other  nations. 

Over  the  past  forty  years,  the  intellectual  geography  of 
American  science  has  been  transformed  in  response  to  national 
priorities.   There  were  only  a  handful  of  elementary-particle 
physicists  working  in  the  United  States  before  the  Second  World 
War.   By  the  late  1970s,  largely  as  a  result  of  this  field's 
importance  for  our  national  security,  there  were  nearly  2,000. 
(High  Energy  Physics  Advisory  Panel,  Report  of  the  1980  Subpanel  on 
Review  and  Planning  for  the  U.S.  High  Energy  Physics  Program, 
Washington,  U.S.  Department  of  Energy,  1980;   cited  in  Andrew 
Pickering,  Constructing  Quarks,  Chicago,  The  University  of  Chicago 
Press,  1984.)   A  similar  explosive  growth  occurred  in  space  science 
in  consequence  of  our  commitment  to  the  space  program,  a  decision 
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made  largely  on  political  and  strategic  grounds.   Ninety-six  percent 
of  the  federal  dollars  spent  to  support  the  19  Federally  Funded 
Research  and  Development  Centers  go  to  just  10  FFRDCs,  concentrated 
in  the  areas  of  weapons  research,  space  research,  high-energy 
particle  physics  and  plasma  physics.   (National  Science  Foundation, 
Federal  Support  to  Universities,  Colleges,  and  Selected  Nonprofit 
Institutions,  Washington,  March,  1984,  p.  25.) 

This  point  is  made  even  clearer  when  we  consider  how  federal 
funds  are  distributed  between  applied  and  basic  research.   Of  the 
$50.9  billion  in  federally-sponsored  research  in  FY  1985, 
approximately  $43.1  billion  is  dedicated  to  specific, 
mission-oriented  applied  research,  while  $7.8  billion  is  dedicated 
to  basic  research.   While  one  might  quarrel  with  these  proportions, 
it  would  be  absurd  to  argue  that  they  somehow  reflect  a  "natural" 
distribution  based  only  on  the  expert  judgment  of  scientists. 
Rather,  they  reflect  the  judgment  of  the  Congress  based  in  large 
measure  on  considerations  of  national  security  and  economic  and 
industrial  growth. 

We  should  therefore  not  allow  ourselves  to  be  misled  by  claims 
implying  that  Congress  is  somehow  shattering  a  time-honored 
precedent  if  it  invests  public  monies  in  scientific  research  only 
after  considering  the  full  range  of  issues  that  affect  the  public 
interest.   The  very  structure  of  American  science  is  itself  the 
result  of  a  long  and  generally  consistent  series  of  such  investment 
decisions  made  by  the  Congress  since  the  end  of  World  War  II. 

It  must  be  emphasized  again  that  under  our  system  of  government, 
this  is  as  it  should  be. 
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In  recent  months,  however,  certain  sectors  of  the  scientific 
community,  including  a  quintessential  special-interest  group,  the 
trade  association  for  the  major  research  universities,  have  engaged 
in  much  public  hand-wringing.   The  pretext  for  these  cries  of  alarm 
is  not  a  revolutionary  change  in  Congressional  policy  towards 
scientific  research.   Instead,  it  is  claimed  to  arise  from  just  15 
Congressional  actions,  amounting  to  a  total  appropriation  of 
approximately  $100  million,  to  help  15  universities  build  new  or 
improved  facilities.   The  National  Science  Board  claims  that  all  of 
these  projects  involve  facilities  for  scientific  research,  but  that 
claim  is  not  accurate.   Several  of  the  projects  they  cite  involved 
instructional  or  training  facilities  having  nothing  to  do  with 
scientific  research,  and  all  the  facilities  in  question  are 
mixed-use  facilities  not  strictly  research  facilities. 

Boston  University,  as  most  members  of  the  Task  Force  already 
know  from  my  testimony  before  the  Committee  on  Science  and 
Technology  on  May  8,  1984,  was  one  of  the  universities  that  received 
direct  Congressional  funding.   We  were  granted  $19  million  in 
federal  funds  to  assist  in  the  development  of  a  new  Science  and 
Engineering  Center.   The  total  cost  of  this  project  is  approximately 
$90  million,  three  quarters  of  which  will  be  financed  by  industry, 
by  philanthropy,  and  by  Boston  University  itself.   I  refer  members 
of  the  Task  Force  to  my  earlier  testimony  for  the  details  of  this 
project,  as  well  as  for  additional  views  bearing  on  the  subject  of 
this  morning's  hearing. 

It  might  be  supposed  that  any  objections  to  such  projects  from 
within  the  scientific  and  academic  community  would  stem  from  doubts 
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(perhaps  even  supported  by  some  evidence)  that  the  research 
performed  in  these  new  facilities  would  measure  up- to  the  highest 
standards  of  scientific  endeavor.   Not  at  all.   Not  one  scintilla  of 
evidence  has  ever  been  adduced  to  support  such  a  view,  and  the 
authors  of  recent  article  on  "Peer  Review  and  the  National 
Interest,"  a  former  Director  and  a  current  senior  employee  of  the  ' 
National  Science  Foundation,  explicitly  say  that  "the  point  at  issue 
is  not  whether  meritorious  research  will  be  carried  out  in 
facilities"  obtained  by  direct  Congressional  appropriation. 
(Richard  C.  Atkinson  and  William  A.  Blanpied,  Issues  in  Science  and 
Technology,  Summer  1985,  pp.  101-114.) 

Instead,  virtually  all--and  certainly  the  most  strident--of  the 
objections  that  have  been  raised  against  federal  appropriations  for 
new  science  facilities  rest  upon  a  far  odder  argument:   that  by 
providing  this  minimal  aid  to  renew  the  nation's  obsolete  and 
obsolescent  scientific  infrastructure  the  Congress  is  somehow 
undermining  the  system  of  "peer  review." 

This  argument  is  false  on  its  face.   In  the  first  place,  it 
completely  ignores  the  fact  that  funds  to  build  the  facilities  in 
which  scientists  work  have  for  the  most  part  never  been  subject  to 
the  traditional  peer  review  that  is  applied  to  proposals  from 
individual  investigators  for  basic  research  grants.   In  addition, 
the  new  facilities  built  with  federal  funds  not  only  will  not 
diminish  the  effectiveness  of  the  peer  review  system,  but  will 
actually  increase  its  scope. 

We  should  first  be  clear  about  the  limited  extent  of  peer  review 
in  federally  funded  research.   The  peer  review  system  does  not,  for 
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example,  apply  to  the  19  Federally  Funded  Research  and  Development 
Centers,  which  are  typically  owned  by  the  federal  government  and 
operated  by  host  universities  under  contract  arrangements  with  the 
sponsoring  federal  agency.   Funds  for  these  federal  laboratories, 
which  have  amounted  to  more  than  $2.5  billion  in  each  of  the  past 
three  years,  appear  as  a  series  of  line  items  in  the  federal  budget 
and  are  not  subject  to  peer  review. 

Nor  does  the  peer  review  system  apply  to  most  of  the  research 
funds  distributed  by  the  U.S.  Department  of  Agriculture.   Most  USDA 
research  funds  are  distributed  to  state  land-grant  colleges  and 
universities  by  means  of  formulas  that  do  not  consider  the  academic 
quality  of  the  research  but  rely  rather  on  the  relative  size  of  the 
rural  and  farm  populations  in  the  states  where  these  institutions 
are  located.   In  FY  1985,  the  Department  of  Agriculture  will  fund 
nearly  $940  million  in  research,  approximately  half  of  which  will  be 
conducted  at  universities.   Only  $48  million,  or  about  5%,  is 
subject  to  peer  review. 

In  fact,  the  peer  review  system,  which  uses  panels  of  outside 
evaluators  to  rank  competing  proposals  for  limited  research  funds  on 
the  basis  of  merit,  operates  mainly  in  the  National  Science 
Foundation  and  the  National  Institutes  of  Health.   A  somewhat 
similar  system  is  also  in  place  for  nuclear  and  high-energy  physics 
research  funded  by  the  Department  of  Energy.   This,  of  course,  is 
just  what  one  might  expect.   These  agencies  and  programs  are 
primarily  designed  to  provide  grants  to  individual  investigators  to 
support  basic  research.   Their  purpose  and  organization  are  thus 
better  suited  to  the  use  of  external  advisory  panels  to  comment  on 
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applications  from  university-based  researchers  than  mission-oriented 
agencies  like  NASA,  the  Department  of  Defense,  and  .even  the 
Department  of  Agriculture. 

Because  federal  support  of  science  and  technology  is  spread  over 
so  many  agencies  and  because  the  mechanisms  for  providing  that 
support  are  so  various,  it  is  difficult  to  determine  precisely  how 
much  federally-sponsored  scientific  research  is  actually  subject  to 
peer  review.   A  conservative  estimate,  however,  would  be  that  no 
more  than  $4  billion  out  of  $50.9  billion,  or  less  than  8^  of  every 
federal  dollar  spent  on  science  and  technology,  falls  under  the  peer 
review  system.   And  almost  all  of  the  research  support  that  is 
awarded  through  peer  review  comes  to  university  faculty  members  and 
is  carried  on  in  laboratories  and  other  facilities  located  on 
university  campuses. 

When  Congress  spends  funds  to  establish  additional  centers  or  to 
upgrade  the  quality  of  existing  centers,  it  increases  the  number  and 
quality  of  places  in  which  work  is  done  that  appropriately  falls 
under  the  peer  review  system.   By  increasing  the  university-based 
facilities  in  which  high  quality  scientific  research  can  be 
performed.  Congress  thereby  increases  the  scope  of  the  peer  review 
system.   This  should  be  an  occasion  for  rejoicing  within  the 
scientific  community.   Yet,  as  we  have  seen,  a  few  scientists,  as 
well  as  some  members  of  the  federal  scientific  bureaucracy  and  some 
major  research  universities,  are  not  rejoicing.   Why? 

To  understand  this  apparently  mysterious  phenomenon,  it  is 
necessary  to  pierce  the  veil  of  self-serving  rhetoric  that  surrounds 
the  peer  review  system.   No  one  would  deny  that  the  principle  of 
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peer  review  is  commendable,  when  it  is  applied  in  the  appropriate 
way  to  appropriate  programs.   In  practice,  however,  the  system  of 
peer  review  now  in  operation  in  this  country  is  seriously  flawed. 
Approximately  20  institutions,  clustered  in  only  three  geographic 
regions,  receive  nearly  half  of  all  federal  research  support.   In  FY 
1983,  for  example,  20  institutions  received  approximately  40%  of  the 
total  awarded  to  all  592  research  universities  receiving  federal 
research  and  development  support.   In  FY  1983,  the  top  10 
institutions  receiving  support  from  the  NSF  received  30%  of  all  NSF 
funds,  and  the  top  20  institutions  received  46%  of  all  NSF  funds. 
The  top  twenty  recipients  of  NIH  support  have  been  the  same 
institutions  for  the  past  ten  years. 

The  peer  review  system,  instead  of  working  to  realize  the  intent 
of  Congress  to  broaden  the  institutional  and  geographic  base  of 
scientific  research  in  this  country,  has  worked  to  create  a  tightly 
knit  old-boy  network.   In  the  National  Science  Foundation  Act  of 
1950  (P.L.  81-507;   42  USC  1861),  Congress  explicitly  directs  that 
"it  shall  be  an  objective  of  the  Foundation  to  strengthen  research 
and  education  in  the  sciences,  including  independent  research  by 
individuals,  throughout  the  United  States,  and  to  avoid  undue 
concentration  of  such  research  and  education."   Yet  in  practice  the 
NSF  and  the  system  of  peer  review  have  produced  precisely  the  undue 
concentration  of  scientific  research  and  education  that  the  Congress 
has  been  concerned  to  avoid. 

In  the  article  on  "Peer  Review  and  the  Public  Interest"  to  which 
I  referred  earlier,  the  authors,  Drs.  Atkinson  and  Blanpied, 
freguently  refer  to  the  Congress's  recent  actions  in  providing  funds 
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for  new  science  facilities  as  "pork  barreling."   The  evidence 
clearly  shows  that  the  real  pork  barrel  in  scientific  research  is 
the  system  that  benefits  the  very  research  universities  that  have 
been  loudest  in  claiming  the  purity  of  peer  review.   And  that  system 
is  operated  by  the  same  agencies  that  have  joined  in  the  hue  and 
cry.   (In  a  footnote,  Drs.  Atkinson  and  Blanpied  assert  that  "[t]he 
opinions  of  the  authors  are  their  own  and  do  not  necessarily  reflect 
the  policies  of  their  institutions."   This  attempt  to  use  the 
immense  prestige  of  the  NSF  while  lamely  protesting  that  they  speak 
only  for  themselves  is  as  transparent  as  Salome's  seventh  veil.) 

It  is  worth  describing  briefly  how  the  present  situation  came 
about.   In  the  beginning,  there  were  a  few  institutions  that  were 
able  to  provide  outstanding  facilities  for  scientific  research  on 
their  own,  either  through  endowment  funds  or  through  liberal  access 
to  state  tax  dollars.   Obviously,  such  facilities  attract 
outstanding  research  scientists  and  outstanding  students  who 
together  produce  outstanding  scientific  work.   This  is  the  reason 
that  academically  strong  institutions  lacking  the  endowment  funds  or 
state  largesse  to  build  equivalent  facilities  have  sought  assistance 
from  the  Congress.   These  institutions  have  demonstrated  their 
ability  to  contribute  to  the  national  effort  in  scientific  research, 
and  they  properly  resent  being  shut  out  by  those  who  got  to  the 
trough  first.   The  nation  would  also  suffer  from  their  exclusion, 
had  not  Congress  wisely  decided  to  support  their  development. 

But  those  institutions  that  were  first  to  establish  their 
excellence  have  shortsightedly  decided  that  they  shall  restrict 
membership  in  the  scientific  establishment  to  themselves. 
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Possessing  a  group  of  distinguished  investigators,  it  is  natural 
that  support  for  individual  projects  is  distributed  through  the  peer 
review  process  to  the  outstanding  scientists  already  employed  by 
established  institutions.   In  addition,  many  scientists  who  are 
invited  to  serve  a  term  as  project  officers  within  the  granting 
agencies  come  from  the  same  universities.   The  consequence  is  that 
rich  and  well  established  universities  and  their  distinguished 
f aculty--both  on  campus  and  in  the  agencies--become  judges  in  their 
own  cases. 

In  these  circumstances,  it  is  hardly  surprising  that  the  rich 
get'  richer--or  that  the  disadvantaged  seek  relief  from  the 
Congress.   The  Congress  was  created  in  part  to  prevent  such 
exclusionary  practices.   For  despite  the  intentions  of  Congress, 
federal  policies  towards  scientific  research  have  operated  to  create 
in  effect  two  castes  of  research  universities,  and  it  is  not  merely 
appropriate  but  in  conformity  with  national  goals  established  by 
Congress  for  the  "have-not"  institutions  to  seek  federal  support  to 
redress  the  imbalance  that  currently  exists. 

Nor  should  anyone  be  surprised  by  the  strong  defensive  reaction 
of  the  "have"  institutions  to  the  initiatives  of  the  "have  nets." 
As  we  have  seen,  the  "haves"  constitute  an  informal  cartel,  and  they 
behave  much  like  classical  economic  cartels,  such  as  OPEC.   Like 
OPEC,  it  is  in  the  interest  of  the  members  of  this  academic  cartel 
to  preserve  the  status  quo,  because  it  confers  so  many  benefits  upon 
them.   In  consequence,  they  have  reacted  violently  to  the  appearance 
of  a  mechanism--direct  Congressional  funding--which  if  it  were  to 
become  widespread  would  threaten  to  break  the  cartel  by  placing 
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other  institutions  in  a  position  to  compete  on  an  equal  or  nearly- 
equal  footing  for  the  limited  federal  research  funds  dispensed  by 
peer  review.   Those  institutions  seeking  direct  Congressional 
assistance  are  by  no  means  trying  to  avoid  peer  review  in  the  only 
area  in  which  it  has  traditionally  operated--basic  research--but 
only  to  achieve  the  critical  mass  of  facilities  and  personnel  to 
compete  in  such  a  context. 

Moreover,  the  "haves"  have  adopted  a  strategy  that  has  the  same 
effect  as  direct  Congressional  funding,  but  because  it  is  less 
visible  to  the  public  has  not  generally  been  recognized  for  what  it 
is.   A  number  of  them  have  actively  lobbied  for  bills  that  would 
fund  specific  new  programs  in  the  budgets  of  federal  agencies,  and 
have  informed  the  agencies  of  their  efforts.   When  the  bills  pass 
and  the  new  programs  are  established,  the  universities  have  then 
applied  for  grants  from  the  new  funds.   By  a  strange  coincidence, 
the  grants  have  been  forthcoming.   The  difference  between  this 
practice  and  the  practice  of  directly  approaching  Congress  for  funds 
for  specific  projects  is  difficult  to  determine.   It  seems  obvious 
that,  for  the  academic  cartel,  what  is  sauce  for  the  goose  is 
definitely  not  sauce  for  the  gander. 

An  example  of  how  this  strategy  works  can  be  found  in  the  recent 
NSF  program  to  distribute  supercomputers  to  a  number  of 
universities.   The  funds  for  this  program  were  added  to  the  NSF 
budget  in  large  measure  through  the  lobbying  efforts  of  major 
universities.   But  their  lobbying  did  not  end  there,  even  though  one 
might  imagine  that  they  would  be  especially  scrupulous  about 
avoiding  the  use  of  political  pressure  to  influence  a  peer  reviewed 
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project.   Not  so.   Even  after  the  program  had  been  approved,  the 
lure  of  the  extraordinarily  expensive  supercomputers  provoked  a 
frenzy  of  lobbying  to  obtain  them.   The  successful  efforts  of  two 
distinguished  universities  were  chronicled  in  an  instructive  story 
in  the  New  York  Times  on  March  16,  1985. 

It  is  important  to  re-emphasize  that  this  was  not  a  project 
involving  the  construction  of  science  facilities,  the  sort  of 
project  that  has  never  been  subject  to  the  peer  review  process  used 
to  award  grants  to  individual  investigators;   this  was  a  project  to 
establish  supercomputer  centers  at  several  locations  around  the 
country  by  providing  the  supercomputers  themselves  as  well  as  a 
substantial  amount  of  support — and  it  was,  at  least  in  theory, 
subject  to  peer  review.   By  this  point  in  my  testimony,  I  expect  no 
one  will  be  startled  to  learn  that  all  four  supercomputers 
distributed  by  the  NSF  went  to  institutions  that  were  already  among 
the  top  20  in  NSF  funding. 

The  NSF  supercomputer  program  also  raises  another  important 
issue  bearing  on  the  question  of  "science  in  the  political 
process."   These  grants,  which  average  $50  million  each,  or  more 
than  double  the  assistance  Boston  University  received  from  the 
federal  government,  will  inevitably  have  a  major  economic  impact  on 
the  communities  and  regions  to  which  they  are  given.   Nor  has  this 
fact  been  ignored  by  the  universities  that  lobbied  successfully  for 
supercomputers.   In  an  article  in  the  New  York  Times  of  April  21, 
1985,  officials  of  one  of  the  universities  whose  lobbying  efforts  I 
referred  to  earlier  are  quoted  at  length  on  the  economic  benefits  of 
the  supercomputer.   Indeed,  "they  hoped  the  supercomputer 
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center  .  .  .  would  serve  as  a  centerpiece  for  coordinated,  statewide 
economic  development  efforts."   As  one  expert  said,  "It's  clear  that 
colossal  computers  won't  be  available  in  many  places.   If  you  offer 
them  to  private  industry  it  is  bound  to  foster  economic  expansion." 

These  are  remarkable  statements,  because  they  constitute  an 
explicit  recognition  of  the  reality  that  federal  investments  in 
science  can  have  consequences  that  go  far  beyond  the  merely 
scientific.   I  should  like  to  point  out,  however,  the  glaring 
inconsistency  that  exists  between  statements  such  as  these  and  the 
criticisms  that  the  "have"  institutions  feel  free  to  make  of  the 
much  more  modest  federal  investments  in  facilities  for  "have-not" 
institutions . 

Nowhere  in  those  criticisms  will  one  find  any  acknowledgement  of 
the  important  economic  consequences  of  those  investments.   In  my 
testimony  before  the  Committee  on  Science  and  Technology  last  May  I 
demonstrated  the  contribution  that  Boston  University's  new  Science 
and  Engineering  Center  will  make  both  to  the  revitalization  of  a 
blighted  urban  area  and  to  the  new  high  technology  industries  of 
Massachusetts  and  New  England.   I  also  described  the  woeful 
inadequacy  of  the  facilities  and  equipment  available  for  scientific 
and  technological  research  in  America's  colleges  and  universities. 
I  emphasized  a  point  that  has  also  frequently  been  made  by  members 
of  this  Task  Force:   that  our  country's  well-being  and  even  perhaps 
its  survival  depend  upon  the  development  of  a  national  science 
policy  that  will  permit  us  to  refurbish  and  renew  our  obsolete 
scientific  infrastructure. 

Yet  the  critics  of  direct  Congressional  funding  of  scientific 
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facilities  refuse  to  deal  with  these  arguments,  because  if  they  did 
they  would  be  forced  to  admit  that  issues  of  local,  regional,  and 
national  economic  and  technological  development  lie  far  beyond  their 
competence--and  lie  directly  within  the  competence  of  Congress.   The 
location  of  federally-supported  research  facilities  has  an  enormous 
beneficial  impact  on  the  economy  of  the  host  communities.   Not  only 
do  such  projects  have  the  short-term  effect  of  creating  construction 
jobs,  they  also  have  the  crucial  long-term  effect  of  attracting 
industries  with  related  interests. 

When  a  research  project  involves  significant  initial  costs,  when 
critical  national  research  interests  are  at  stake,  and  when  a  host 
community  will  be  affected  economically,  socially,  or 
environmentally,  then  Congress  is  the  only  appropriate  body  to 
decide  how  federal  tax  dollars  should  best  be  spent.   In  fact,  the 
volume  of  direct  federal  funding  for  science  f acilities--about  $100 
million  over  the  past  three  years--represents  an  extremely  modest 
and  limited  exercise  of  Congress's  undoubted  authority  to  determine 
the  allocation  of  federal  research  dollars.   The  amount  does  not 
begin  to  meet  the  national  need  for  university  research  facilities. 

In  this  context,  it  is  clear  that  universities  that  approach 
Congress  directly  for  funds  with  which  to  help  meet  our  national 
need  for  adequate  research  facilities  are  behaving  precisely  as  the 
framers  of  the  Constitution  intended  when  they  guaranteed  the  right 
to  petition  for  redress  of  grievances.   Such  approaches  are  among 
the  most  effective  ways  to  bring  to  the  attention  of  Congress  the 
crisis  in  science  facilities  that  looms  on  the  horizon. 

Attempts  by  private  organizations  and  federal  science  agencies 
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to  discourage  institutions  from  approaching  Congress  directly,  and 
to  discipline  institutions  that  have  done  so,  are  not  merely 
attempts  to  abridge  a  right  ensured  by  the  Constitution,  they  are 
also  selfish,  shortsighted  and  contrary  to  the  national  interest. 
In  addition,  they  are  self-defeating.   Drs.  Atkinson  and  Blanpied 
have  gone  so  far  as  to  suggest  in  their  article  that  institutions 
and  individuals  approaching  Congress  directly  be  "effectively 
censured  ...  by  being  threatened  with  denial  of  subsequent  support 
by  official  peer  panels."   It  seems  not  to  have  occurred  to  them 
that  using  peer  review  for  disciplinary  purposes  would  itself 
destroy  the  peer  review  process  by  undermining  its  integrity, 
credibility  and  objectivity. 

Mr.  Chairman,  I  wish  to  make  it  clear  that,  in  defending  the 
concept  of  direct  approaches  to  Congress  for  f aci lities  funding,  I 
do  not  wish  in  any  way  to  denigrate  the  peer  review  system  when  it 
is  properly  used  to  ensure  that  grant  proposals  from  individual 
investigators  are  evaluated  by  the  most  competent  scientists 
available.   Boston  University  is  hardly  an  unsuccessful  suitor  in 
the  peer  review  process:   each  year,  our  faculty  receives 
approximately  $40  million  in  competitive,  peer-reviewed  grants  and 
contracts . 

Nevertheless,  in  light  of  the  unveiled  threat  I  have  just 
quoted,  I  must  report  that  I  had  some  misgivings  about  accepting 
your  invitation  to  testify  before  the  Task  Force.   I  believe  it  is 
in  the  national  interest  for  me  to  bring  to  your  attention  the  facts 
that  I  have  presented.   But  it  would  be  disastrous  for  Boston 
University--and  a  waste  of  the  federal  and  other  investments  that 
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have  been  made  towards  its  development  as  a  center  of  scientific 
excel lence--if  our  research  support  were  to  suffer  as  a  consequence 
of  my  testimony.   Unfortunately,  serious  damage  can  not  only  be  done 
surreptitiously  but  also  justified  in  language  that  cloaks  the  real 
intent  with  apparent  high-mindedness .   I  trust  that  the  Task  Force 
is  already  aware  of  the  context  of  intimidation  in  which  I  have 
presented  my  testimony,  and  is  prepared  to  take  the  steps  necessary 
to  ensure  that  no  untoward  consequences  follow. 

The  intellectual  myopia  and  personal  and  professional 
vindictiveness  that  have  obscured  the  issue  of  "science  in  the 
political  process"  provide  additional  evidence,  if  more  were  needed, 
that  we  should  be  glad  our  system  of  government  was  built  upon  the 
twin  principles  that  no  man  shall  be  judge  in  his  own  case  and  that 
the  people,  acting  through  their  elected  representatives,  shall  be 
the  final  arbiters  of  the  common  good.   If  we  encourage  misguided 
attempts  by  some  members  of  the  scientific  community  to  abrogate 
these  principles,  we  shall  find  not  only  our  science  policy  but  our 
entire  society  in  disarray. 
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Wednesday    March    (>  .     198!) 


Schools  Accused  of  Evading 
Reviews  for  U.S.  Financing 


By  PHILIP  M.  BOFFEY 


WASHINGTON.  March  5  —  A  top 
Keilociil  science  board  has  charged 
that  ISuniversilies  in  the  last  two  years 
created  "a  dangerous  precedent"  by 
circumventing  usual  merit  reviews 
and  obtaining  more  than  JlOO  million 
directly  from  Congress  to  build  labora- 
tory facilities. 

This,  the  National  Science  Board 
said,  is  "the  wrong  solution  to  a  real 
and  urgent  problem"  of  deteriorating 
research  f.icilitics. 

In  several  cases,  the  board  said  the 
m(>ncy  obtained  directly  from  Con- 
gress was  diverted  "fn)m  other  scien- 
iific  activities  selected  on  the  basis  of 
ihcir  merit." 

In  the  normal  procedure  Cor  getting 
FcHleral  help  to  build  scientific  facili- 
ties, universities  submit  their  requests 
to  a  Federal  agency  and  the  plan's 
merit  is  then  rated  by  scientists  famil- 
iar with  the  area.  Based  on  this,  the 
agency  decides  what  projects  to  sup- 
port and  requests  appropriations. 

Board  Makes  Agency  Policy 

The  board,  composed  of  leading 
scientists  and  engineers  from  indtistry 
and  the  universities,  is  the  policy-mak- 
ing body  for  the  National  Science  Fo«in- 
daiion.  ihe  Government's  chief  agency 
for  supporting  basic  scientific  re- 
search. It  frequently  cofnments  on  sci- 
ence problems  that  aff«^  the  entire 
Government  and  scientific  community. 

The  board's  statements  were  made 
after  it  endorsed  a  report  on  the  prot>- 
lem  from  a  panel  headed  by  Its  vice 
chairman.  Charles  E.  Hess,  dean  of 
agriculture  and  environmental  sci- 
ences at  the  University  of  California  at 
Davis. 

The  committee  noted  that  some  uni- 
versities had  hired  "professional  lob- 
byists" and  many  "exerted  pressure  on 
their  representatives." 

"If  this  becomes  common,"  the  com- 
mittee warned,  "it  could  seriously  un- 
dermine the  U.S.  system  of  merit 
competition  for  research  funding  that 
has  been  so  successful." 

The  committee  ackjnowledged  that 
political  lobbying  played  a  standard 
role  in  decisions  by  Congress  on  high- 
ways, mass  transit  and  dams.  But  It  as- 
.terted  that  most  Federal  financing  for 
science,  particularly  t)aslc  research, 
"has  enjoyed  considerable  freedom 
from     special-interest     politics"     ajvd 


decisions  l>;i<l  bctjn  ni.Tde  after  merit 
reviews. 

The  board  called  lor  a  conference  on 
"politically  feasible  solutions."  ' 

It  Lists  the  Schools   Involved 
Tbe  board  made  public  a  list  of  IS 
universities  that   had  persuaded  Con- 
gress    to     appropriate     or     authorize 
money   for    facilities   in   the   last   (wo  i 
years  without  (he  endorsement  o(  re- 
view   groups     Some    got    the    money 
under  amendments  attached  lo  bills  at 
the  last  minute  by  cooperative  Mem-  | 
bers  of  Congress.-  thus  bypassing  even  | 
committee  debate. 

Here  are  12  of  the  names  on  the  list: 
Catholic  University,  J13.9  million  for  a 

vitreous  state  laboratory; 
Columbia,  18  million  for  a  chemical  re- 
search latwratory: 
University  of  New  Hampshire,  J15  mil- 
lion for  a  space  and  marine  science 
building: 
Florida  State.  J7  million  for  a  super- 

'coraputer  center; 
Northwestern.  $16  million  for  a  basic 

irtdustry  research  Institute; 
Boston  University.  $19  million  for  an 

engineering  building: 
West  Virginia  University,  US  million 

for  a  cancer  research  center; 
University  of  North  Carolina.  $800,000 

to  expand  uitdersea  research; 
University  of  Connecticut,  a  pediatric 
research  and  training  center  to  get 
part  of  a  $1.5  million  appropriation; 
University  of  Hawaii,  a  rehabilitation 
research  and  training  center  to  get 
partof  a  $I.S  million  appropriation; 
University  of  Orsgon.  $2.3  million  for  a 

science  facility; 
University  of  Kansas.  $9  million  for  a 
huxnan  development  center. 
In  addition.  Indiaxia  University  was 
authorited  $6  million  for  a  center  for 
educational  excellence  and  the  Univer- 
sity of  Utah  U  million  for  a  research 
center  on  the  health  effects  of  nuclear 
energy,  although  it  Is  not  yet  clear 
whether  these  •ppropriations  will  be 
approved.  Congressional  conferees 
urged  that  the  University  of  New  Mex- 
ico get  "high  priority"  for  a  new  $18.2 
million  engineering  laboratory  If  Con- 
gress appropriates  money  for  a  con- 
struction grants  program. 

Seven  other  institutions  received  fi- 
nancing for  facilities  that  the  board  did 
not  consider  crucial  for  basic  research. 
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Chart  21.  University-administered  FFRDC's  receiving  the  largest  amounts, of 
Federal  obligations  for  science/engineering  activities         rr^^ 


E  O  Lawrence  Llvirrnore^ 


*,* Laboratory  (DOE) 

2,^,Los  Alamos  Sole 
*^boratoryl[DO^^ 


Dollars  In  millions 
<:00  ^  -j;^        300  400 


-500 


•^ 


•  TTie  10  university-administered  FFRDC's  that  received  the  largest  amounts  of  Federal  obliga- 
tions in  1982  were  cdso  the  leading  10  FFRDC  recipients  in. each  of  the  previous  four  years.  These 
organizations  accounted  for  96  f>ercent  of  all  FFRDC  support  in  1982,  up  slightly  from  95  percent 
in  1981.  The  five  top-ranked  FFRDC's  accounted  for  69  percent  of  total  support,  slightly  less  than 
the  70-percent  share  of  1981  and  the  71-percent  share  of  1980  of  those  ranked  in  the  top  five  for 
those  years.  Eight  of  the  leading  10  FFRDC's  increased  their  support  totals  from  1981  to  1982, 
seven  of  them  at  rates  exceeding  the  7-percent  national  inflation  rate.  As  in  prior  years,  these  10 
organizations  accounted  for  93  percent  of  S/E  employment  at  university-admirustered  FFRDC's. 
Nine  of  the  leading  10  FFRDC's  were  among  the  leading  10  S/E  employers  in  January  1982.  About 
four-fifths  of  the  15,200  S/E  employees  in  academically-administered  FFRDC's  were  engineers  or 
physical  scientists.' 
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Dollars  In  billions : 
3.0 -'^ 


^'^&|XJhart^9.^FederaI  obljgatlonsjo. university-administered  FFRDCl 

i^^>^  "" 'iy^''''i  J^^^\  forSclence/englrieerlrig'actlyltlesM^^^^^'^^^ 


P'Q? 


V^ 

15  "matched"  FFRDC's* 


•  Current  dollars 

'  Constant  (1972)  dollars'" 


S/Ej.a^m^g^!ranJ.l-p^t^tgi^VltK^4  all'WRDt^ 

suppon^v^Tbr'R&D'pi'ojecls.''Th<s"'15  FFRDC's  that  were  in  existence  throughout  the  entire 
1963-82  period  accounted  for  94  percent  of  all  support  for  all  university-administered  FFRDCs 
and  for  virtually  all  of  the  1981-82  funding  growth  to  these  organizations.  These  15  centers 
accounted  for  at  least  80  percent  of  the  total  funding  for  all  academic  FFRDC's  in  each  yccir  during 
the  1963-82  survey  period.  From  1982  to  1984,  R&D  and  R&D  plant  funds  for  acadeniic  FFRDCs 
are  exptected  to  average  a  5-percent  annual  growth  in  current  dollars  and  reach  a  level  of 
$2.7  billion.' 
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RANK  COLLEGE/ 

UNIVERSITY 

1.  U.C.-San  Diego 

2.  Cornell 

3.  MIT 

4.  U.IL-Urbana 

5.  Stanford 

6.  Columbia 

7.  U.C. -Berkeley 

8.  U.  Washington 

9.  U.WI-Madison 

10.  CA  Tech 

TOTAL  TOP  10 
30%  of  NSF  Funds 

11.  U.  Michigan 

12.  Harvard 

13.  U.C.L.A. 

14.  Mich.  State 

15.  U.  Chicago 

16.  Indiana  U. 

17.  U.  Penn. 

18.  Princeton 

19.  U.  Minnesota 

20.  Northwestern 

TOTAL  TOP  20 
4  6%  of  NSF  Funds 


NSF  FUNDING  PATTERNS 
TOP  20  RECIPIENTS 


NSF  FUNDS 
FYS  3 


37,863,000 
34,129,000 
33,860,000 
21,526,000 
21,522,000 
21,253,000 
19,141,000 
17,872,000 
17,682,000 
15,489,000 
240,337,000 

15,368,000 
14,330,000 
14,240,000 
14,182,000 
12,642,000 
12,029,000 
11,329,000 
11,267,000 
10,745,000 
9,648,000 
366,117,000 


1985  NSF 

AWARDS 

SUPER 

ENGINEER : 

AAU 

COMP. 

CTRS 

MBR 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
Yes 

Yes 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 


4  of  4 


Yes 


3  of  8 


Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
ALL 
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GEOGRAPHIC  DISTRIBUTION  OF  THE  TOP  20  RECIPIENTS 
OF  NSF  FUNDS  -  FY83 


EAST;  6 

TOTAL  $126,168,000 
16%  of  NSF  Total 


MA:  Harvard 
MIT 


14,330,000 
33,860,000 


NJ:  Princeton  11,267,000 

NY:  Columbia   21,253,000 
Cornell    34,129,000 

PA:  U.  Penn    11,329,000 


WEST:  6 

TOTAL:  $126,127,000  ' 
16%  of  NSF  Total 

CA:  U.C. -Berkeley  $19,141,000 
U.C.L.A.  14,240,000 
U.C. -San  Diego  37,863,000 
CA  Inst.  Tech  15,489,000 
Stanford       21,522,000 

WA:  U.  Washington   17,872,000 


SOUTH:   NONE 


MIDWEST;  8 
TOTAL:  $113,822,000 
14%  of  NSF  Total 

IL:  Northwestern  9,648,000 
U.  Chicago  12,642,000 
U.  IL-Urbana  21,526,000 

IN:  Indiana  U.    12,029,000 

MI:  Mich.  State  14,182,000 
U.  Michigan   15,368,000 

MN:  U.  Minnesota  10,745,000 

WI:  U.  Wisconsin  17,682,000 


SOUTHWEST ;  NONE 
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(DOLIMS   III  THOUSAHDSI 


INSTITUTIOII   (R4HICED  BY 
OAUK         AHOUHI   RECEIVED) 


5J  UmVERSITY  OF    VIRCIHU 
I*  u  U«  HLIH  SCI   CIR  D4LL1S 
55   "EH  ME«ICO  STATE  UllI" 

Si  PRIKCETOK  UNIVERSITY 

57  UNIVEBSIIV  OF  CONHECTICm 

58  ROCKEFELLER 


NSF       OTHCII* 


10,55«  0  0  ««1 

21,936  100  >3S  4,133 

27,984  lOB  «4  2,836 

27,787  0  0  0 

27,452  1,774  0  H,M1 

24,782  0  188  S,352 

24,397  941  473  933 

25, 245  240  0  259 

25,022  4,734  1,279  2,379 


1,705 

3T8 

14,337 

0 

234 

9,905 

29 

355 

14,947 

0 

304 

6,159 

2,592 

0 

14,448 

0 

481 

4,348 

0. 

0 

27,178 

0 

474 

133 

2,023 

0 

311 

0 

2,140 

842 

3,434 

0 

5,012 

0 

1,899 

10,490 

875 

175 

19,894 

0 

431 

2,455 

1,123 

0 

21,803 

0 

151 

1,449 

2,249 

724 

5,072 

991 

430 

4,123 

1,451 

0 

14,449 

30 

741 

7,782 

TOtil   1ST        40  USTITUTIONS     3,598,978  104,974  28,459     722,483         20,742  215,401  20.493   1,744,320   10,504   127,944  554,862     44.790 


41  TUFTS  UHIVERSITV 

42  UHIV  OF  NAHAII-tUHOi 

43  UKIV  OF  CtL  IRVINE 


44  UNIVERSITY  OF  HEH  HEX 

47  LOUISUN*  ST4TE  U«IV 

48  CEORGETONH  UNIVERSITY 


24,604 
24,224 
23,874 
22,595 
22,538 


5,402  1.131 


349    3.144   4,857    2,400 


139   4,777   1,935 


49  N  C  STATE  UNIV 


21,184  3,722  1.243 

20.845  837  0 

20.404  8,050  30 

20.402  4.450  87 


1.410 
1.494 
1,000 
598 
1,949 


8,497 
1.872 
1.594 


245        1.907  0 

0  483       7,228 

737        3.232       2.441 


1,188       2.484       2,910 


TOTAL  1ST   70  INSTITUTIOHS  3.822,241  140,085  33.490  753.114    20,765  229,018  22.025  1,831.635  12,223  135,919  580,350  63,635 


71  EMORY  UNIVERSITY 


74  BROHN  UNIVERSITY 

75  RUTGERS  THE  ST  UNIV  OF  HJ 

74  UIIIV  OF  HD  SALT  PROF  SCH 

77  UNIV  OF  HASS  AT  AHHERST 

78  UNIVERSITY  OF  DAYTON 

79  GEORGE  HASHINGTOH  UNIV 

80  SUNY  AT  BUFFALO 


20,569 
20,403 
19,856 
19,790 
19,447 


15,822 
17,401 
4,198 


168    3,774 


1,814   1.052 


TOTAL  1ST   80  INSTITUTIONS  4.012,582  145.544  33.977  788.288    22.029  233.180  24.088  1.93B.444  13.093  141.240  408,493  43.744 


85  UTAH  STATE  UNIVERSITY 


90  U  TENNESSEE  KNOXVILLE 


14.939  5,651 

14,895  4 

14,324  J> 

14,100  0 

14,093  2,491 

15,559  5,735 

15,368  0 

15.304  99 

14.493  0 

14.415  4.441 


1,108    7.081 


1.184    1.423 


2.704    1.782 


43     784    1.880 


7.-TAL  IST   90  INSTITUTIONS  4.170.272  144.005  3». 157  810.035    23.287  237.920  24.822  2.020.915  13.561.147,211427.544  46.815 


91  U  TEX  HLTH  SCI  CTR  S  ANTO 

>  ••  SUNY  AT  ALBANY 

93  UNIVERSITY  OF  KENTUCKY 


94  U  TEX  HLTH  SCI  CTR  HOUSTN 

97  UKIV  OF  VT  «.  ST  ACRIC  COL 

98  RENSSELAER  POLYTECH  INST 

99  lOHA  SI  U  OF  SCI  C  TECM 
10'  UNIV  OF  HED  1  DENT  OF  H  J 


13.962   1.205  2,322 


13,309 
12,358 
11.908 
11.870 


1.452      1.022 


14.034 


12.473 
10.300 
1.643 


25   1.182   3.100 


TJIAL  ISI  100  INSTITUTIONS  4.304,522  179.295  38,795  828.395    23.393  243.305  28.066  2.0B4.081  13.765  149.990  448.104  47.433 


1/  DOES  NOT  INCLUDE  RtD  OBLIGATIONS  TO  UHIVERSITY-ASSOCIATED 
FEDERALLY  FUNDED  RESEARCH  .HD  DEVELOPHEHT  CENTERS  (FFRDC'S 
SEE  TABLES  B-4B  AND  B-50. 

•   INCLUDES  DOT.  AID.  HUD.  LABOR,  AND  NRG. 

SOURCE:  NATIONAL  SCIENCE  FOUNDATION 
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-SCIl£NCI£  .*i  GC)VLRNMt£N  r  IU:i'()IM' 


June  IS.  IVSS 


^^  House  Task  Force  Examines  R&D  Facilities  Issue    ( 


Till-  chronic  problem  of  money  for  univcrsily  rcsfiirch 
facilities  received  a  thorough  going  over  May  21-22  he- 
fore  the  Science  Policy  Task  Force  of  the  House  Science 
and  Technology  Committee  when  a  well-selected  group 
of  witnesses  set  forth  the  views  of  academe,  industry,  and 
government. 

The  hearings  were  successful  for  bringing  out  bedrock 
positions.  Thus,  academe  repeated  thai  it's  sinking  and 
desperately  needs  help;  industry  replied  thai  universities 
manage  poorly;  the  Administration's  representative 
agreed  with  both,  but  said  that  industry  and  the  universi- 
ties themselves  should  provide  more  help — adding,  sig- 
nificantly, that  federal  R&D  priorities  should  be  reorient- 
ed toward  more  spending  on  campus.  Following  are  dis- 
tillations of  the  testimony  of  3  of  the  8  witnesses  at  the 
hearings. 


Donald  N.  Langenberg,  Chancellor,  University  of  Illi- 
nois at  Chicago:  We  have  just  completed  an  audit  of  all 
university  buildings  ....  Fifty-six  percent  of  the  build- 
ings on  the  Urbana  campus  and  44  percent  of  the  total 
on  both  campuses  are  over  50  years  old.  The  total  cost  to 
renovate  the  better  buildings  and  to  replace  the  worst  is 
estimated  at  just  under  $600  million  ....  A  consider- 
able portion  of  these  are  research  facilities.  In  summary, 
the  University  of  Illinois  has  an  immediate  research- 
facilities  deficit  conservatively  estimated  at  several  hun- 
dred million  dollars. 

In  the  absence  of  a  cohesive  national  effort,  universi- 
ties are  attempting  to  address  the  capital  deficit  by  a 
variety  of  means.  Debt  is  mounting  in  many  institutions 
as  they  borrow  funds,  use  available  bonding  authorities, 
leverage  available  funds  with  other  private  and  state 
funds,  and  cost-share  with  other  institutions  ....  I  be- 
lieve most  already  arc  stretching  their  imaginations  and 
resources  to  the  prudent  limit,  and  sometimes  beyond. 
A  satisfactory  solution  lies  beyond  the  capacity  of 
almost  all  institutions.  That  broader  effort  must  come 
from  a  well-conceived,  well-coordinated  national  pro- 
gram led  by  the  federal  government  .  .  .  working 
throught  its  .  .  .  major  research  agencies. 
• 
Frank  B.  Sprow,  Vlc«  President,  Exxon  Research  and 
Engineering  Company:  Many  of  us  in  industry  are 
shocked  when  we  experience  the  current  state  of  many 
university  laboratories  ....  The  estimate  of  funds  (by 
NSF  of  $1 .3  billion  per  year  needed  for  new  facilities)  is 
not  surprising.  My  own  company  recently  completed 
construction  of  a  new  laboratory  ...  to  provide  stale- 
of-lhe-an  facilities  for  several  hundred  scientists.  The 
cost  of  this  facility  was  over  $2(X)  million,  corresponding 
to  over  $300  per  square  foot  of  lab  space  .... 


Indirect  Roulette's  Top  20 

With  even  the  skinflint  Reagan  Administration  hav- 
ing given  up  attempts  at  control,  indirect  costs  on 
federal  research  grants  remain  a  computational  mys- 
tery for  which  there  is  no  explanation  but  academe's 
need  for  all  it  can  get.  The  biggest  provider  of  such 
funds  is  NIH,  which,  at  the  request  of  the  House 
Appropriations  Committee,  drew  up  a  list  of  its  top  20 
university  grant  recipients  and  their  direct  and  indirect 
receipts.  The  list  is  included  in  the  text  of  hearings  held 
in  March  on  the  NIH  budget  for  fiscal  1986.  Copies 
are  available  from  the  US  Government  Printing  Office 
or,  better  yet,  your  Congressman  or  Senator.  (Ask  for 
House  Appropriations  Hearings,  Department  of  La- 
bor, HHS,  Education  and  Related  Agencies,  for  1986, 
NIH,  Parts  4 A  and4B.) 

• 
Institution  Direct       Indirect  Total 


Johns  Hopkins 

UC  San  Francisco 

Harvard 

Yale 

U.  of  Pennsylvania 

Stanford 

Columbia 

U.  of  Washington 

UCLA 

Washington  (St.  L.) 

Yeshiva 

U.  of  Michigan 

U.  Wisconsin  (Mad.) 

U.  of  Minnesota 

Duke 

UC  San  Diego 

U.  of  Chicago 

Cornell 

MIT 

UC  Berkeley 

Touts 


$49,561 
57.126 
40,393 
40,800 
33.533 
39,851 
36,314 
43,395 
40,893 
32,496 
26,287 
30,265 
33.400 
33.426 
28.790 
30,855 
23.674 
26.045 
24.250 
25.412 


$27,185 
14,521 
26.662 
24,309 
18,477 
23,856 
23,908 
13,870 
14,849 
15.106 
21.249 
17,061 
12,882 
12,005 
13,015 
9,544 
14,582 
11,672 
12.685 
11.090 


$76,746 
71,647 
67.055 
65,109 
52,010 
63,707 
60,222 
57,265 
55,742 
47,602 
47,536 
47.326 
46.282 
45.431 
41.805 
40.399 
38.256 
37.717 
36.935 
36.502 


$696,766       $338,528     $1,035,294 


What  has  often  been  overlooked  in  the  discussion  has 
been  the  need  for  better  systems  for  managing,  operat- 
ing, sharing,  and  slcwarding  research  resources.  Man- 
agement issues  have  largely  been  left  unaddressed,  due  ^ 
perhaps  to  our  highly  decentralized  system  of  university 
research.  It  is  time  that  we  address  them  because  there 
are  abundant  opportunities  to  both  increase  research 
output  and  efficiency  .... 

(Continued  on  page  7) 


89 


X<lnc 


s<ii:nc  i;  .»i  c.ovuknmunt  Kti-ouT— 7 


Shift  R&D  Funds  to  Academe,  OSTP  Aide  Says 


K  (niiinncil  friiiii  /«/j;<-  f)j 

I  lie-  currcnl  |jr(i)i:cl  gciinl  syMcm  .  .  .  has  m  several 
ways  adversely  affccled  llie  maintenance  of  i)ur  re- 
search infrastructure,  particularly  in  the  area  of  instru- 
mentation. The  intense  competition  .  .  has  affected 
the  funding  allocation  decisions  of  peer  review  commit- 
tees, often  leading  to  specific  denial  of  funds  for  instru- 
mentation ....  It  has  led  some  investigators  to  defer 
acquisition  of  instrumentation  in  order  to  use  limited 
funds  to  preserve  scientific  and  support  staff. 

An  alternative  approach  that  would  lend  itself  to 
greater  utilization  of  business  principles  for  managing 
our  research  resources  would  be  the  creation  of  a  new 
Supplemental  Institutional  Equipment  Grant  to  encour- 
age the  establishment  of  centralized  facilities.  Such  fa- 
cilities would  be  collaboratively  managed  by  the  institu- 
tions using  them.  As  envisioned  here,  they  would  facili- 
tate the  acquisition,  maintenance,  and  sharing  of 
msirumentation  .... 

The  concept  of  shared  research  facilities  is  already 
established  in  the  field  of  physics  (and)  there  are  several 
successful  university,  industry,  and  government  cooper- 
ative arrangements  in  operation  today  (in  various  other 
fields  of  research)  ....  Research  is  becoming  so  capi- 
tal-intensive that  proven  business  procedures  and  tech- 
niques must  be  used  to  ensure  that  our  investments  yield 
maximum  scientific  and  technological  return. 
• 
Bernadine  Heaiy,  Deputy  Director,  White  House  Of- 
fice of  Science  and  Technology  Policy:  .  .  .  the  central 
question  ...  is  not  so  much  what  to  do  about  the  pre- 
sent condition  of  the  university  research  infrastructure. 
The  real  question  is  more  fundamental:  Is  the  partner- 
ship among  industry,  government,  and  the  universities 
functioning  in  a  manner  which  ensures  that  the  US 
will  maintain  a  healthy,  modern  research  infrastruc- 
ture? .... 

By  the  late  1970s,  the  universities  warned  that  unless 
the  government  came  up  with  new  facilities  funding,  the 
research  infrastructure  was  in  trouble.  Industry  was 
making  some  contribution,  but  those  were  small  com- 
pared to  the  benefits  they  derived  from  .  .  .  the  universi- 
ties. The  universities  themselves  behaved  largely  as  de- 
pendents of  the  government,  abdicating  their  responsi- 
bility for  infrastructure  and  biding  their  time  until 
federal  facilities  programs  were  resumed  And  the  gov- 
ernment .  .  .  attempted  not  to  invest  in  the  research 
enterprise,  but  to  procure  packets  of  research  ai  tlic 
lowest  possible  price  ... 

Well,  what  should  we  do?  Simply  creating  a  new. 
multi-billion  dollar  facilities  program  may.  over  the 
near  term,  improve  the  condition  of  the  infrastructure, 
but  ...  it  is  equally  impurlani  that  change  lake  place  in 


ilic  allimdes  ami  performance  of  each  of  the  three  p;in- 
iiers 

The  government  must  focus  on  our  research  expendi- 
tures as  iiivesiing  in  the  research  enterprise  and  not 
procuring  research  results.  This  means  bearing  the 
reasonable  and  necessary  costs  of  the  research  it  spon- 
sors .... 

.  .  .  universities  must  assume  a  far  more  significant 
and  responsible  role  in  managing  the  nation's  invest- 
ment in  university  research  ....  1  would  like  ...  to  sec 
a  system  in  which  the  universities  would  be  reimbursed 
realistically  for  facilities  and  equipment  used  in  federal- 
ly sponsored  research  and  for  the  universities  to  take  a 
leadership  role  in  identifying  cost  savings  associated 
with  research  overhead. 

As  for  industry  .  .  .  .  contributions  of  state-of-the-art 
research  equipment,  and  industry-university  coopera- 
tion in  its  use  and  maintanance,  is  one  remedy  for  many 
weaknesses  in  the  partnership.  Unrestricted  donations, 
as  well  as  donations  toward  renovation  or  construction 
of  new  facilities,  should  also  be  encouraged  .... 

An  increased  federal  commitment  to  university  re- 
search is  indeed  an  investment  .  .  .  that  we  probably 
can"t  get  along  without  ....  Yet,  of  the  more  than  $20 
billion  (that  the  federal  government  spends]  on  civilian 
R&D,  about  $6  billion  is  invested  in  university  research. 
This  balance  may  be  inappropriate  to  today's  circum- 
stances. Since  the  budget  deficit  forces  us  to  select 
among  competing  priorities,  I  would  suggest  that  we 
continue  what  we  all  began  several  years  ago,  and  redi- 
rect civilian  R&D  funds  from  lower  priority  areas,  par- 
ticularly technology  development  projects,  to  the  high- 
est priority,  university-based  research. 


To  Order  or  Renew 

Science  &  Government  Report 
Northwest  Station 
Box  6226A 
Washington,  D.C.  200 IS 

D  Renew  my  tutncnplion.        O  Check  enclosed 
D  EnlCf  my  lutncnplian.  O  Fkiic  bill 

>l  lulxcrihcn:  one  yeaf.  SISH  UOO: 
.1275  00  0 
•  uma.l.  125  C\  per  ye.r  add.linnal  ) 
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LEGISLATIVE  riANDATE  OF  THE  NATIONAL  SCIENCE  FOUNDATION 

The  National  Science  Foundation  was  established  by  the 
National  Science  Foundation  Act  of  1950  (Pub.  L.  No.  81-507; 
42  U.S.C.  Sections  1861  et  seq.).   The  functions  of  the 
Foundation  include: 

(e)   In  exercising  the  authority  and  discharging  the 
functions  referred  to  in  the  foregoing 
subsections,  it  shall  be  an  objective  of  the 
Foundation  to  strengthen  research  and  education  in 
the  sciences,  including  independent  research  by 
individuals,  throughout  the  United  States,  and  to 
avoid  undue  concentration  of  such  research  and 
education  [emphasis  added;  42  U.S.C.  Section 
1862] . 

The  Conference  Report  on  the  act  makes  it  clear  that 
the  very  structure  of  the  NSF,  with  a  division  of  authority 
and  responsibility  between  the  Director  and  the  National 
Science  Board,  was  designed  to  prevent  the  "undue 
concentration  of  .  .  -  research  and  education"  referred  to 
above : 

Section  5(b)  of  the  conference  substitute, 
relating  to  the  powers  and  duties  of  the  Director, 
is  the  same  provision  contained  in  the  House 
amendment  except  that  it  has  been  modified  to  make 
it  clear  that  in  each  instance  where  the  Director 
takes  any  final  action  under  Section  10  [relating 
to  scholarships  and  graduate  fellowships]  or  11(c) 
[relating  to  research  contracts]  the  Board  must 
review  and  specifically  approve  the  action 
proposed  to  be  taken.   It  is  the  view  of  the 
conference  committee  that  this  requirement  makes 
more  certain  than  otherwise  might  be  the  case 
that,  in  conformity  with  section  3  (b)  [relating  to 
undue  concentration  of  research  and  education,  now 
42  U.S.C.  Section  1862(e)  I,  contracts  or  other 
arrangements  made  under  section  11 (c)  for  carrying 
on  basic  scientific  research  activities  will  not 
be  unduly  concentrated  in  a  few  organizations  or 
institutions  or  in  a  limited  area  of  the  Nation 
[1950  United  States  Code  Congressional  Service,  at 
2277] . 
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DISCUSSION 


Mr.  FuQUA.  Thank  you  very  much,  Mr.  President. 

As  I  gather,  the  thrust  of  your  statement  is  that  you  are  really 
separating  basic  scientific  research  from  facilities  and  tend  to 
think,  with  some  reservation,  that  using  peer  review  to  evaluate 
pure  basic  research  still  has  some  merit  even  though  the  system 
seems  to  be  tilted  toward  the  "haves"  versus  the  "have  nots." 

Dr.  SiLBER.  It  does  indeed  have  merit  in  this  context,  but  even 
there,  I  think  that  there  should  be  a  very  careful  scrutiny  of  the 
way  the  peer  review  process  goes  to  ensure  that  it  is  not  simply  a 
"old-boy  network"  in  which  friends  approve  the  grants  of  friends, 
or  friends  secure  those  outside  advisors  who  are  going  to  likely  be 
favorable  toward  the  grants  that  they  already  know  in  advance 
they  wish  to  fund. 

But  the  basic  point  that  I  am  making  is  that  those  institutions 
that  are  at  the  very  top  in  terms  of  receiving  financial  aid  from  the 
Federal  Government,  on  the  one  hand,  have  no  hesitation  in  lobby- 
ing the  Congress  directly  when  it  serves  their  interest,  at  the  same 
time  that  they  denounce  other  institutions  when  they  do  so;  but 
they  also  lobby  successfully  to  the  Congress  for  the  funding  of  those 
various  agencies  to  which  they  go  for  their  peer  review  projects, 
and  they  establish  in  that  process  a  very  intimate  connection  with 
staff,  a  good  will  with  the  staff,  and  it  follows  just  like  night  to  day 
that  when  the  staff  get  around  to  setting  up  those  peer  reviews,  the 
peer  reviews  decide  to  give  the  money  to  the  various  universities 
that  were  helpful  in  getting  the  funds  in  the  first  place  from  the 
Congress. 

So  I  am  saying  that  the  peer  review  process  itself,  even  for  pure 
research  and  basic  research,  is  clouded  by  the  lobbjdng  efforts  of 
the  most  successful  universities  in  establishing  the  funds  that  are 
then  distributed  through  peer  review. 

Mr.  FuQUA.  I  thought  it  was  an  interesting  parallel  you  drew 
with  the  NSF  supercomputer  program,  because  it  appears  that 
there  are  no  qualified  universities  in  the  Southeast  and  South,  for 
that  matter,  that  qualify  for  that  program.  Only  one  went  south  of 
the  Frost  Belt. 

Mr.  SiLBER.  As  a  matter  of  fact,  as  long  as  you  refuse  to  place  a 
supercomputer  in  the  South,  there  is  not  going  to  be  any  university 
in  the  South  that  will  be  competent.  If  you  don't  have  the  facilities 
and  if  you  don't  have  the  instrumentation — which  costs  a  great 
deal  of  money,  which  requires  a  huge  outlay  of  capital — then  you 
are  never  going  to  be  able  to  attract  the  scientists  who  can  use  that 
equipment  and  make  it  into  a  productive  center,  a  distinguished 
center. 

But  if  you  were  to  locate  a  supercomputer  in  a  university — I 
don't  care  which  university — if  you  were  to  locate  a  supercomputer 
there,  and  all  of  the  facilities  and  money  necessary  to  sustain  it, 
that  university  would  have  no  difficulty  in  recruiting  outstanding 
individuals  to  run  it. 

Mr.  FuQUA.  Do  you  recall  any  other  periods  in  our  history  when 
the  question  of  a  balance  between  scientific  expertise  and  political 
judgment  has  been  the  subject  of  debate? 
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Mr.  SiLBER.  Well,  I  think  we  have  had — I  don't  know  whether 
these  kinds  of  issues  are  ones  you  have  in  mind,  but  I  think,  with 
regard  to  the  issue  of  slavery,  there  were  experts  who  testified  on 
this,  and  Congress  decided  one  way  or  another.  There  have  been 
issues  of  abortion  in  which  experts  and  scientists  have  been  in- 
volved. 

I  must  say  that  in  both  of  these  issues,  I  think  the  scientific  con- 
tribution has  indeed  been  limited.  I  don't  think  that  the  issues 
that — most  social  issues  that  have  been  addressed  by  the  country 
are  so  complex  that  they  go  well  beyond  the  restraints  of  any  scien- 
tist and  even  beyond  the  limitations  and  methodology  of  science 
per  se  if  you  gathered  a  group  of  scientists  together. 

I  think  the  issue  of  exploration  of  space,  the  Kennedy  decision 
that  we  would  be  first  to  the  Moon,  for  example,  was  a  decision  on 
which  you  could  bring  together  a  group  of  scientists,  but  I  don't  be- 
lieve that  question  was  a  question  that  could  be  decided  by  scientif- 
ic experts.  You  had  to  decide  some  way  on  whether  it  is  worthwhile 
to  get  to  the  Moon,  and  that  is  not  a  decision  that  could  be  made 
by  scientists.  If  scientists  were  to  decide  what  would  they  rather 
spend  their  money  on,  there  might  be  many  projects  and  places 
they  would  rather  go  than  the  Moon. 

But  if  you  saw  this  project  in  the  context  of  the  national  defense, 
the  exploration  of  space  becomes  not  only  interesting  scientifical- 
ly— for  which  we  might  not  be  willing  to  pay  those  billions  of  dol- 
lars— but  it  becomes  absolutely  vital  to  the  protection  of  our  coun- 
try and  for  our  survival  as  a  free  Nation. 

Now,  those  political  questions  simply  fuse  with  the  science  ques- 
tions. The  point  at  which  the  scientific  community  was  absolutely 
essential  was  in  this  area.  They  had  to  advise  the  President  on 
whether  you  could  really  get  to  the  Moon.  The  feasibility  of  the 
project  of  flying  to  the  Moon  had  to  be  determined  largely  by  engi- 
neers, not  by  pure  scientists,  by  engineers  applying  the  knowledge 
that  pure  scientists  or  basic  scientists  had  developed. 

Yo*a  take  the  principles  of  physics;  you  take  the  principles  of 
metallurgy,  those  developed  by  chemists,  by  physicists;  you  take  all 
the  high-powered  mathematics;  you  take  all  the  information  avail- 
able in  terms  of  computers  and  the  control  they  give  us,  and  decide 
whether  or  not  that  is  feasible.  That  much  the  scientific  and  engi- 
neering community  could  do.  To  decide  whether  it  ought  to  be  done 
was  a  matter  for  the  Congress,  and  I  don't  know  of  any  single 
expert  on  that  subject. 

Mr.  FuQUA.  Someone  suggested  that  instead  of  peer  review  and 
grantsmanship,  which  I  assume  you  would  think  played  a  role  in 
the  peer  review  process,  where  people  are  better  at  preparing  grant 
proposals  than  others — some  people  are  better  at  expressing  them- 
selves than  others — that  maybe  it  would  be  better  if  we  had  a 
modified  system  that  asked  not  necessarily  what  do  you  plan  to  do 
but  what  is  your  track  record;  what  have  you  done  in  the  past  3  to 
5  years  in  scientific  research;  how  many  graduate  students  have 
you  had?  Do  you  think  that  would  be  a  help  in  getting  a  better  dis- 
tribution of  the  basic  research  grants? 

Dr.  SiLBER.  No,  I  really  doubt  that  it  would,  because  I  think  you 
have  this  chicken-and-egg  problem.  If  the  person  has  never  got  any 
research  grants,  he  is  not  going  to  have  any  graduate  students,  so 
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he  doesn't  have  any  record  to  talk  about.  If  he  has  had  enough  suc- 
cess in  grantsmanship  to  be  able  to  support  some  graduate  stu- 
dents, he  probably  has  already  learned  how  to  write  those  things. 

Now,  with  regard  to  the  preparing  of  grants  and  the  develop- 
ment of  grantsmanship,  it  is  amazing  that  the  most  talented  people 
seem  to  acquire  this  skill  very  quickly  and  without  very  much  diffi- 
culty. I  think  that  one  thing  we  could  do  is  let  them  see  copies  of 
successful  grants,  and  that  is  usually  the  way  it  happens:  An  older 
scientist  shows  a  brand  new  Ph.D.  in  science  what  his  grant  appli- 
cation looked  like,  or  the  young  person  puts  together  his  grant  ap- 
plication and  he  takes  it  to  an  intellectual  "Dutch  uncle"  who 
looks  it  over  and  shows  him  what  is  wrong  with  it. 

There  were  people  like  John  Wheeler  at  Princeton,  who  is  now 
at  the  University  of  Texas,  to  whom  any  number  of  scientists  went 
for  guidance  and  counsel  on  how  to  prepare  grants  themselves,  and 
such  helping  hands  from  well  established  scientists  is  essential.  It 
is  a  kind  of  master-apprentice  relationship  that  provides  for  the 
transfer  of  connoisseurship,  and  I  think  that  part  is  essential. 

It  might  be  worthwhile,  however,  if  some  anonymity  were  intro- 
duced into  the  review  process,  or  if  there  were  a  more  careful  rec- 
ognition of  the  need  by  the  NSF  to  grant  a  certain  number  of 
grants  to  beginners. 

But  it  is  fair  to  make  the  judgment  that  has  been  made  that  you 
could  waste  a  great  deal  of  money  simply  by  gambling  one  grant  on 
every  beginner.  I  have  seen  an  amazing  amount  of  research  that 
was  stupid  on  its  face  and  incapable  of  coming  to  any  successful 
conclusion  that  was,  nevertheless,  funded. 

For  example,  I  recall  reading  an  article  in  which  a  psychologist 
had  made  a  study  of  the  dirtiest  words  in  the  English  language, 
and  in  his  instrument,  he  never  bothered  to  ask  those  who  were 
advised  to  rank  order  the  50  words  that  were  given  whether  they 
even  knew  the  meaning  of  the  words  that  they  were  rank  ordering. 
And  so  it  was  clearly  a  flawed  piece  of  research  right  from  the 
start.  But  it  was  done  by  a  scientist  with  a  very  fine  reputation, 
and  it  had  been  funded  by  granting  agencies. 

Now,  those  kinds  of  mistakes  don't  bother  me.  I  think,  if  you 
want  a  vigorous  scientific  community,  you  might  as  well  write  off  a 
certain  percentage  of  your  research  activity  as  a  waste,  and  you 
can  have  a  field  day,  a  la  Senator  Proxmire,  with  some  of  the  ridic- 
ulous things  that  happen.  And  the  ones  that  he  picks  are  really  ri- 
diculous. Nine  times  out  of  ten,  he  picks  a  corker. 

But  that  goes  with  the  human  condition.  That  is  not  the  sound 
basis  for  criticizing  peer  review.  The  sound  basis  for  its  criticism  is 
to  recognize  that  you  really  do  have  a  club.  You  have  a  closed  club 
that  takes  care  of  one  another.  They  carry  the  concept  of  courtesy 
to  one's  fellow  club  members  to  a  very  high  level,  and  that  needs  to 
be  broken  up.  There  has  to  be  a  way  that  those  of  us  who  busted 
our  noses  on  the  window  glass  outside  the  candy  store  can  get  into 
the  candy  store. 

Mr.  FuQUA.  Mr.  Lujan. 

Mr.  Lujan.  Thank  you,  Mr.  Chairman. 

You  don't  have  to  answer,  but  I  don't  know  why  I  would  want  to 
know  which  is  the  dirtiest  of  all  50  words.  [Laughter.] 
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I  don't  know  what  particular  use  I  would  have  of  that  unless  I 
wanted  to  cuss  somebody  out,  and  I  guess  we  could  do  that  very 
well. 

Dr.  SiLBER.  If  you  wanted  to  write  a  successful  novel,  it  would 
help  to  know.  [Laughter.] 

Mr.  LujAN.  Well,  all  right.  Very  good. 

I  have  in  front  of  me  the  list  of  the  top  10  and  the  top  20  that 
NSF  funds.  The  disturbing  part  of  it  is  that  if  you  made  that  kind 
of  a  list  for  almost  all  these  other  agencies,  the  same  universities 
would  be  there.  And  what  you  say  about  the  economic  impacts — I 
know,  in  my  own  home  State,  I  don't  know  what  that  portion  of 
the  State  where  both  Sandia  and  Los  Alamos  are  located  would  be 
without  those  laboratories.  As  a  matter  of  fact,  I  remember  seeing 
somewhere  that  in  those  counties  that  are  pretty  close  to  Los 
Alamos,  the  five  counties  there  or  something,  Los  Alamos  alone  is 
20  percent  of  the  entire  income  for  the  whole  area.  So  the  economic 
impact  of  research  is  tremendous. 

It  is  no  accident  that  up  in  the  Northeast,  all  of  the — I  don't 
know  what  they  call  it.  It  is  not  called  Silicon  Valley;  that  is  Cali- 
fornia. 

Dr.  SiLBER.  It  is  called  Route  128. 

Mr.  LujAN.  Well,  whatever,  yes.  It  is  because  of  those  universi- 
ties; the  same  thing  with  Silicon  Valley.  It  just  has  seemed  very 
unfair  to  me,  and  I  agree  with  all  of  the  things  that  you  are  saying. 

Now,  from  time  to  time,  I  have  written  letters,  and  I  am  sure 
other  Members  of  Congress  have  written  letters,  about  the  bias 
that  is  shown  in  the  distribution  of  these  funds.  I  was  just  writing 
some  of  the  ways  that  we  might  be  able  to  change  that.  Rotation?  I 
don't  know  how  the  people  are  picked,  but  perhaps  rotation  or  a 
percentage  of  those  reviewers  of  grants  could  be  from  some  of  the 
small  universities. 

You  mentioned  line  items  for  the  national  laboratories,  formulas 
by  which  we  run  our  agricultural  research.  You  mentioned  ano- 
nymity. Do  you  have  any  other  ideas  as  to  how  we  might  be  able  to 
break  this  hold? 

Dr.  SiLBER.  I  think  one  way  that  you  can  move  in  this  direction 
is,  for  example,  to  recognize  that  group  of  liberal  arts  colleges  that 
came  forward  recently,  recognizing  that  although  they  received 
almost  no  support  from  the  NSF,  nevertheless,  they  prepare  about 
7  percent  of  the  young  men  and  women  who  go  on  into  research  in 
the  sciences.  Now,  their  need  for  funds  could  be  designated  as  a 
category  that  would  be  open  to  liberal  arts  colleges  that  want  to 
maintain  distinguished  undergraduate  science  instruction  pro- 
grams, and  that  would  be  one  way  of  coming  up  with  that. 

With  regard  to  graduate  research  and  to  high-level  basic  re- 
search, I  think,  rather  than  jiggling  around  with  the  process,  I 
think  it  is  a  matter  of  putting  the  NSF  on  notice,  particularly  Mr. 
Blanpied,  who  suggested  using  peer  review  as  a  club  to  beat  way- 
ward institutions  over  the  head,  to  inform  him  that  that  had  better 
not  happen  and  that  the  Congress  will  scrutinize  from  time  to  time 
the  peer  review  process  in  the  NSF,  but  then,  having  put  them  on 
notice,  leave  them  alone  to  manage  the  NSF  program  and  continue 
to  respond  on  an  ad  hoc  basis  to  the  legitimate  claims  that  are 
made  for  facilities  development. 
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Now,  when  facilities  are  developed,  the  peer  review  process  be- 
comes open  suddenly  to  places  it  couldn't  do  it  before.  Boston  Uni- 
versity ranks  somewhere  around  fortieth  in  total  Federal  grants, 
and  we  will  move,  as  a  result  of  our  development  of  the  new  sci- 
ence center,  substantially  higher.  We  will  be  more  competitive 
under  the  peer  review  system,  on  the  assumption  that  vengeance  is 
not  played  out  for  us.  If  we  get  an  even  hand  in  the  future,  we  will 
do  better  simply  because  we  will  have  far  greater  scientists  at  work 
at  Boston  University  than  we  could  have  had  without  these  new 
facilities. 

So,  I  think  that  the  soundest  way  of  opening  up  that  list  of  uni- 
versities competing  under  peer  review  is  to  perpetuate  this  process 
of  locating  your  basic  centers  and  your  facilities  and  your  instru- 
ments in  universities  that  have  promise,  that  can  make  very  good 
use  of  them,  but  that  have  not  yet  developed  into  that  top  rank. 
That  is  the  way  I  think  that  it  is  most  effectively  spelled  out. 

I  think  if  you  start  directly  tampering  with  the  peer  review 
system,  that  it  is  really  too  subtle  for  adjustment  or  correction  by 
courts  of  law  or  by  the  Congress.  It  is  a  matter  of  connoisseurship. 
The  serving  on  one  of  those  panels  is  a  position  of  trust.  It  is  a  posi- 
tion that  calls  for  moral  integrity,  intellectual  integrity,  and  very 
high-level  competence,  and  I  don't  think  you  can  legislate  any  of 
those  things. 

So,  I  would  not  advocate  the  introduction  of  rules  of  the  Congress 
to  direct  the  NSF  or  any  other  agency  in  how  to  engage  in  their 
peer  review  process,  but  I  would  suggest  to  them  that  we  are  con- 
cerned to  extend,  in  granting  funds  to  the  NSF,  the  scientific  and 
technological  strength  of  this  Nation  in  a  broader  way  than  it  has 
been  extended  so  far,  and  see  if  that  counsel  and  advice  is  not 
enough. 

Mr.  LuJAN.  Are  facilities  kind  of  the  cornerstone,  as  you  see  it, 
to  begin  to  build  this  excellent  university? 

Dr.  SiLBER.  Facilities  and  equipment.  The  supercomputor  is  a 
beautiful  example.  It  is  not  a  facility,  but  it  is  a  piece  of  equipment. 
And  if  you've  got  $50  million,  you  can  have  one,  and  if  you  don't, 
you're  out  of  business.  And  it  is  hard  to  come  by  $50  million  over  a 
short  period  of  time. 

Mr.  LuJAN.  Thank  you,  Mr.  Chairman. 

Mr.  FuQUA.  Mr.  Walgren. 

Mr.  Walgren.  Thank  you,  Mr.  Chairman. 

I  certainly  would  like  to  underscore  the  sympathetic  chord  that 
your  testimony  has  struck  in  me  and,  I  am  sure,  other  Members.  I 
guess  I  am  really  amazed  that  we  have  come  to  the  point  where  a 
witness  comes  before  the  Congress  with  real  apprehensions  that 
they  are  possibly  going  to  suffer  adverse  consequences,  and  their 
institution,  out  of  what  the  reaction  of  others  might  be  to  their  tes- 
timony. I  think  that  is  a  pretty  sad  state  of  affairs. 

I  wonder,  Mr.  Chairman,  whether  it  might  be  helpful  if  we  could 
submit  for  the  record  the  article  by  Dr.  Atkinson  and  Dr.  Blanpied 
that  President  Silber  has  cited.  It  is  a  very  interesting  article,  and 
I  think  it  would  be  important  to  underscore  in  there  the  directness 
of  the  suggestion  that  anybody  who  violated  this  code  of  operations 
was  supposed  to  be  effectively  sanctioned. 
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My  purpose,  really,  in  submitting  that  article  is  that  I  don't 
think  it  will  stand  scrutiny  for  10  seconds.  The  sequence  of  develop- 
ment of  thoughts  in  that  article  struck  me  as  extremely  flimsy,  and 
I  think  it  would  be  interesting  to  set  it  off  against  the  testimony 
that  you  have  given,  because  I  think  it  will  perhaps  give  some  life 
to  what  is  driving  the  other  side  of  this  argument. 

I  think  it  also  should  be  underscored  how  destructive  is  the 
thought  of  denying  those  who  would  receive  some  funding  from 
some  other  source,  other  than  peer  review,  denying  them  access 
then  to  apply  for  research  funding  under  the  peer  review  system.  It 
strikes  me  that  either  you  believe  in  the  peer  review  system  or  you 
don't,  and  you  don't  walk  away  from  the  most  meritorious  research 
proposal  and  then  fund  something  that  is  a  waste  of  money  be- 
cause of  your  judgment  about  the  background  of  the  entity  that  is 
suggesting  that  the  meritorious  research  be  done. 

I  think  the  fact  that  that  could  even  be  suggested  shows  how  the 
dynamics  of  this  question  are  very  powerful,  and  leading  logical 
people  to  be  illogical,  and  perhaps  even  with  the  potential  of  doing 
damage  to  others  that  clearly  is  not  appropriate. 

So,  if  I  could  make  that  as  a  suggestion,  Mr.  Chairman,  I  would 
like  to  do  that. 

Mr.  FuQUA.  Yes;  we  will  make  that  a  part  of  the  record. 

[Material  follows:] 
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PEER  REVIEW  AND 
THE  PUBLIC  INTEREST 

Richard  C.  Atkinson  and 
William  A.  Blanpied 


PROLOGUE:  The  unique  contract  between  science  and  government  that 
has  existed  in  the  United  Slates  since  the  end  of  World  War  II  rests  on  the 
assumption  that  science  must  remain  autonomous  but  that  the  public  inter- 
est will  best  be  served  if  scientists  play  a  decisive  role  in  determining  how 
public  funds  are  spent  to  support  scientific  research.  The  notion  that  the  gov- 
ernment can  delegate  authority  over  the  distribution  of  public  money  to  the 
beneficiaries  of  that  largess  is  remarkable.  That  it  can  do  so  without  the 
intrusion  of  corrupting  influences  and  without  threatening  the  autonomy  of 
science  is  due  largely  to  the  principle  of  peer  review. 

Here.  Richard  C.  Atkinson,  former  director  of  the  National  Science 
Foundation,  and  William  A.  Blanpied.  currently  international  studies  spe- 
cialist at  the  National  Science  Foundation,  warn  that  the  peer  review  princi- 
ple is  in  jeopardy.  By  using  "pork  barrel"  tactics  to  obtain  funds  for  research 
facilities,  bypassing  the  traditional  process  of  consultation  and  peer  review,  a 
number  of  universities  threaten  to  reduce  science  to  just  another  special  in- 
terest lobby.  Defense  of  the  peer  review  principle  is  essential,  the  authors  ar- 
gue, to  restore  a  healthy  relationship  between  science  and  government  and 
to  ensure  the  continued  effectiveness  of  our  national  scientific  research  effort. 

Richard  C.  Atkinson  received  his  Ph.D.  in  philosophy  from  Indiana 
University  in  1955  and  sen'cd  on  the  faculty  ofStanjbrd  University  for  20 
years.  An  experimental  psychologist  and  applied  mathematician,  his  re- 
search has  been  concerned  with  problems  of  human  memory  and  cognition. 
Atkinson  was  director  of  the  National  Science  Foundation  for  five  years  and 
has  been  chancellor  of  the  University  of  California  at  San  Diego  since  1980. 

William  A.  Blanpied  received  liis  Ph.D.  in  experimental  nuclear  physics 
from  Princeton  University  in  1959  and  has  taught  at  Case  Western  Reserve. 
Yale,  and  Harvard  universities.  He  was  cofounder  (with  Gerald  Holton)  and 
first  editor  of  the  journal  Science,  Technology  and  Human  Values,  and 
head  of  public  sector  programs  at  the  American  Association  jbr  the  Advance- 
ment of  Science  before  joining  the  National  Science  Foundation  in  1976. 
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The  present  relationship  between  science  and  government  in  the  United 
States  is  remarkable.'  It  would  have  taken  a  particularly  reckless 
prophet  to  predict,  even  50  years  ago,  that  the  scientific  community 
could  convince  a  succession  of  administrations  and  Congresses  that 
support  for  basic  research  in  universities  is  not  only  a  legitimate  role  for 
government,  but  a  responsibility.  Today  most  U.S.  scientists  probably 
do  not  find  anything  out  of  the  ordinary  in  a  policy  that  delegates  to  the 
scientific  community  decisions  about  the  expenditure  of  funds  appropriated 
by  Congress  for  scientific  research.  But  40  years  ago  influential  people  in  the 
White  House  and  Congress  were  asking  whether  the  public  interest  could  be 
served  if  decisions  about  research  priorities  were  left  in  the  hands  of  scientists.^ 
At  the  same  time  a  few  conservative  leaders  within  the  scientific  community 
were  expressing  skepticism  that  any  system  of  safeguards  could  guarantee  that 
federal  support  for  science  would  not  lead  to  federal  control  and  the  inevitable 
corruption  of  fundamental  scientific  values.' 

We  now  have  reason  to  believe  that  these  concerns  should  not  be 
dismissed  as  alarmist.  For  example,  in  1983  a  Senate  floor  amendment  to  a 
supplemental  appropriations  bill  for  the  Department  of  Education  earmarked 
$15  million  for  construction  of  a  space  and  marine  science  building  at  the 
University  of  New  Hampshire,  a  step  that  heralded  what  was  soon  to  be 
labeled  scientific  pork  barreling.  This  is  a  tactic  used  to  obtain  funds  for 
research  facilities  from  Congress  through  last-minute  floor  amendments  to 
government  agency  funding  bills,  thus  circumventing  project  evaluation  by 
the  broader  scientific  community,  by  the  agency,  or  by  a  designated  congres- 
sional committee.^ 

The  Office  of  Management  and  Budget's  (OMB)  characterization  of 
scientists  as  "the  quintessential  special  interest  group"*  is  certainly  exagger- 
ated. Yet  pork  barreling  is  not  in  the  overall  interests  of  science  or  society  and 
may  reinforce  the  view,  apparent  in  some  quarters,  that  scientists  are  in  fact 
just  another  special  interest  lobby.  Certainly  pork  barreling  and  OMB's 
apparent  contempt  for  the  scientific  community's  pleas  for  increased  research 
support  are  indicative  of  strains  in  the  relationship  between  science  and 
government.  We  will  argue  in  this  paper  that  these  strains  are  due,  in  part,  to 
both  parties'  partial  abrogation  of  the  explicit  contract  they  concluded  in  the 
aftermath  of  Wodd  War  II.  The  burden  of  our  argument  is  that  both  science 
and  society  will  be  better  served  if  the  scientific  community  recognizes  that  it 
must  assume  a  strong,  coherent  negotiating  stance  in  its  relationship  with 
government,  as  it  did  40  years  ago.  Defense  of  the  peer  review  principle  is 
essential  to  the  achievement  of  that  stance. 

II 

By  1943  a  consensus  was  emerging  within  the  scientific  community,  the 
then  Bureau  of  the  Budget,  and  Congress  that  the  close  working  relations 
established  between  science  and  government  during  the  wartime  emergency 
should  be  sustained.  Yet  questions  about  the  character  of  that  relationship 
remained.  For  example,  would  the  public  interest  be  served  by  a  policy  of 
establishing  closer  links  between  science  and  government?  Who  should  define 
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the  public  interest?  How  would  it  be  guarded?  What  would  constitute  an 
intrusion  on  scientific  autonomy?  Finally,  since  the  principle  (dating  from  the 
seventeenth  century)  that  scientists  alone  are  qualified  to  determine  research 
priorities — the  peer  review  principle — was  conceded  to  be  central  to  the 
preservation  of  autonomy,  how  should  the  relevant  peer  group  be  selected  and 
what  scope  of  authority  should  government  delegate  to  it? 

In  May  1950  the  creation  of  the  National  Science  Foundation  ended  five 
years  of  negotiation  between  the  scientific  community  and  the  government. 
Although  many  questions  were  still  incompletely  resolved,  it  was  assumed,  at 
least  by  the  key  parties  in  government,  that  future  disagreements  could  be 
settled  by  good-faith  negotiations.*  Viewed  from  that  perspective,  the  appar- 
ent belief  among  much  of  the  scientific  community  that  government  support 
for  research  is  a  virtual  entitlement  abrogates  the  post-World  War  II  contract. 

The  post- World  War  II  agreement  between  science  and  government 
was — and  is —  a  political  contract  negotiated  in  the  political  arena  according 
to  political  rules  by  a  broad  spectrum  of  scientists  who  exhibited  considerable 
skill  inthe  process.  They  succeeded  in  large  measure  because  they  were  able  to 
elevate  issues  important  to  science  to  the  status  of  important  national  issues. 
One  such  issue  was  direct  federal  support  for  research  and  science  education 
in  universities.  But  the  five-year  debate  on  that  issue  was  linked  with,  and 
conditioned  by,  negotiations  over  the  relationship  between  science  and  the 
military,'  civilian  versus  military  control  of  atomic  energy,*  and  the  terms 
under  which  the  scientific  community  could  accept  direct  support  from 
government  and  provide  policy  advice  in  return.'' 

The  unique  feature  of  that  contract  was  the  assumption  that  science 
would  best  serve  the  public  interest  if  scientists,  as  private  citizens,  retained 
decisive  influence  over  how  public  funds  were  spent  to  support  scientific 
activities.  The  integrity  of  peer  review  was  regarded  as  essential  in  making  that 
part  of  the  contract  workable.  Erosion  of  the  principle  of  peer  review  by 
tampering  with  the  normal  appropriations  process  not  only  undermines 
quality  control,  but  threatens  to  reduce  the  scientific  community,  in  the  eyes 
of  Congress  and  the  White  House,  to  "  . . .  just  another  set  of  hands  being  held 
out  for  a  share  of  the  Federal  pie."'» 

III 

Although  peer  review  is  usually  understood  as  a  recently  developed 
process  for  allocating  government  research  funds  to  individuals  working  in 
nongovernment  institutions,  the  principle  actually  emerged  in  the  seven- 
teenth century.  By  the  end  of  the  eighteenth  century,  there  existed  a  federation 
of  self-governing  learned  societies  dedicated  to  the  disciplined  search  for 
useful  knowledge  that  included,  for  example,  the  Royal  Society  of  London 
(chartered  in  1660),"  the  American  Philosophical  Society  (1743).'^  and  the 
Asiatic  Society  of  Bengal  ( 1 784)."  The  proceedings  of  these  societies  provided 
the  principal  mode  of  communication  among  their  members.  Significantly, 
proceedings  also  served  as  a  means  for  new  societies  to  establish  their 
credentials  among  their  peers.'^  The  integrity  of  the  proceedings  of  each 
society  was  ensured,  in  turn,  by  an  editor  who  relied  on  an  advisory  board — in 
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Thomas  Jejferson 
understood  that 
while  the  interests 
of  science  and 
government  may 
overlap,  they  are 
rarely  congruent. 


effect,  a  peer  review  panel — to  review  prior  to  publication  all  members' 
contributions.  That  precedent  was  established  in  1664  when  the  Council  of 
the  Royal  Society  licensed  the  publication  of  a  regular  proceedings  and  took 
upon  itself  what  was  to  become,  within  a  century,  an  editorial  control  role." 

As  peer  review  was  emerging  as  a  means  of  ensuring  quality  control,  the 
learned  societies  were  also  attempting  to  define  their  relationship  with  the 
larger  society.  Almost  from  the  outset  a  dichotomy  existed  between  what 
Stephen  Toulmin  has  referred  to  as  the  Newtonian  ideal  of  science  as  a 
worthwhile  end  in  itself  and  the  Baconian  ideal  of  science  as  a  means  of 
achieving  social  benefits.  That  is,  the  societies,  while  asserting  their  autonomy, 
also  compromised  it  by  seeking  official  sanction  for  their  activities  as  well  as 
continuing  reassurance  about  the  social  value  of  the  activities.  Resolution  of 
the  dichotomy  between  autonomy  and  accountability  has  required  that 
science  continually  reexamine  and  negotiate  its  relationship  with  govern- 
ment, no  matter  how  reluctantly  it  has  done  so,  and  no  matter  how  often  it 
has  denied  doing  so. 

The  idea  that  scientific  rationality  could  provide  the  basis  for  an  enlight- 
ened political  system  was  central  to  the  thinking  of  the  founders  of  the 
American  Republic.  In  particular,  as  Don  K.  Price  argues,  they  subscribed  to 
the  conviction  that  "truth,"  as  exemplified  by  science,  would  provide  an 
effective  counterbalance  to  the  potential  excess  of  political  powen'^ 

The  convergence  of  science  and  government  during  the  50  years  follow- 
ing American  independence  was  epitomized  by  Thomas  Jefferson,  who 
simultaneously  served  as  president  of  the  American  Philosophical  Society  and 
president  of  the  United  States.  Yet,  as  his  initiative  in  connection  with  the 
1804-06  Lewis  and  Clark  Expedition  suggests,  Jefferson  understood  that 
while  the  interests  of  science  and  government  may  overlap,  they  are  rarely 
congruent.  In  1 803  he  convinced  Congress  to  appropriate  $2,500  "...  for  the 

purpose  of  extending  the  external  commerce  of  the  United  States ""  To 

ensure  that  the  expedition  would  serve  the  needs  of  government,  Jefferson 
groomed  his  personal  secretary.  Captain  Meriwether  Lewis,  as  its  leader. 
Mindful  of  his  desire  that  the  expedition  also  serve  science,  Jefferson  estab- 
lished what  was,  in  effect,  a  peer  advisory  committee  by  dispatching  Lewis  to 
Philadelphia  to  receive  instruction  from  members  of  the  American  Philosoph- 
ical Society  on  celestial  observations,  on  the  collection  of  botanical  and 
zoological  specimens,  and  the  study  of  the  customs  of  American  Indians. 

In  applying  what  can  be  called  peer  review  or  peer  monitoring  to  a 
scientific  project  that  had  significant  policy  implications,  Jefferson  extended 
the  principle  beyond  its  original  quality-control  function.  In  addition,  the  peer 
review  principle  came  to  serve  as  a  buffer  against  external,  nonscientific 
interests,  and  as  a  means  for  forging  an  alliance  between  scientific  interests 
and  other  interests — in  this  case,  commerce.  In  fact,  Jefferson  had  already 
established  a  closely  related  precedent  when,  as  the  nation's  first  patent  officer, 
he  turned  for  advice  to  an  expert  panel  from  the  University  of  Pennsylvania, 
and  in  that  way  extended  peer  review  to  an  external  government  advisory 
function.'* 

The  importance  of  peer  review  for  the  scientific  community — both  to 
ensure  quality  control  and  to  define  an  internal  governance  framework  for 
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science — became  increasingly  significant  from  the  late  nineteenth  century 
onward  as  science  emerged  as  a  full-time  profession  centered  in  universities 
and  industrial  laboratories.''*  The  internal  governance  function  is  evident,  for 
example,  in  the  establishment  of  quasi-official  institutions  such  as  the  Na- 
tional Academy  of  Sciences  in  1 863,  and  the  National  Research  Council  as  an 
adjunct  to  the  National  Academy  of  Sciences  in  1916,  and  also  official  bodies 
such  as  the  National  Advisory  Committee  for  Aeronautics  (which  was 
established  in  1915  and  was  to  serve  in  World  War  11  as  the  model  for  the  Of- 
fice of  Scientific  Research  and  Development),^''  or  the  ill-fated  Science 
Advisory  Board  experiment  of  the  early  New  Deal  era.^'  In  all  these  cases 
government  sought  to  institutionalize  science  policy  advice,  and  in  all  cases 
scientists  were  able  to  maintain  control  over  the  conditions  for  providing  that 
advice.  These  pre- World  War  II  institutions  had  a  mixed  record  of  success  in 
fulfilling  the  objective  of  providing  useful  policy  advice  to  government. 
However,  the  autonomy  maintained  through  peer  control  remained  intact 
and  was  respected  by  government. 

IV 

Viewed  against  this  historical  background,  the  postwar  science-govern- 
ment contract  that  attempted  to  bring  science  into  the  political  system  while 
at  the  same  time  preserving  its  autonomy  was  a  truly  daring  innovation.  No 
arrangement  of  comparable  importance  exists  in  other  countries,  and  there 
was  never  any  assurance  that  the  peer  review  system  in  the  United  States 
would  remain  vigorous  enough  to  protect  science  from  the  corrosive  influ- 
ences of  politics.  It  is  in  that  context  that  scientific  pork  barreling  must  be 
examined.  For  nothing  in  the  contract  required  one  party  to  defend  the  values 
of  the  other  in  the  event  that  the  party  should  default,  as  scientists  and 
administrators  in  at  least  15  universities  have  done  in  recent  years. 

A  February  1985  report  of  the  National  Science  Board's  ad  hoc  Commit- 
tee on  Excellence  in  Science  and  Engineering  documents  these  largely 
successful  attempts  by  universities  to  obtain  authorizations  and  appropria- 
tions for  facilities  (valued  at  over  $  100  million)  by  taking  their  claims  directly 
to  Congress.  Often  the  universities  retained  professional  lobbying  firms  to 
assist  them."  These  incidents  include  the  following: 

•  A  total  of$13.9  million  in  fiscal  years  1984  and  1985  appropriations  for 
the  Department  of  Energy  for  construction  of  a  vitreous  state  laboratory 
at  Catholic  University. 

•  A  total  of  $8.0  million  in  the  Department  of  Energy's  appropriations  for 
the  same  two  years  for  construction  of  a  chemical  research  laboratory  at 
Columbia  University. 

•  A  $7  million  appropriation  added  to  the  Department  of  Energy's  fiscal 
year  1985  budget  to  permit  Florida  State  University  to  construct  a 
supercomputer  center  and  acquire  instrumentation. 

•  A  $4.5  million  add-on  to  the  National  Institutes  of  Health's  fiscal  year 
1985  appropriation  to  facilitate  the  development  of  a  cancer  research 
center  at  West  Virginia  University. 
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An  $800,000  add-on  to  the  appropriation  for  the  National  Oceanic  and 
Atmospheric  Administration's  fiscal  year  1984  budget  to  enhance  the 
University  of  North  Carolina's  undersea  research  program. 


Pork  barrel  tactics 
violate  the 
understanding  that 
available  resources 
are  to  be  allocated  in 
the  best  interests  of 
science — and  the 
public 


Of  the  1 5  pork  barrel  incidents  documented  in  the  National  Science 
Board  committee  report,  five  were  add-ons  to  Department  of  Energy  appro- 
priations bills,  four  to  appropriations  bills  for  units  within  the  Department  of 
Health  and  Human  Services,  and  one  to  a  National  Oceanic  and  Atmospheric 
Administration  appropriations  bill.  The  remaining  five  incidents  involved 
agencies  that  are  not  major  supporters  of  basic  research;  namely,  the  Depart- 
ment of  Education  (four  incidents)  and  the  Economic  Development  Admin- 
istration (one  incident).  All  1 5  actions  involved  construction  of  facilities  for 
the  conduct  of  research  rather  than  funds  for  research  itself  But  the  commit- 
tee report  suggests  that  a  next  logical  step  would  be  to  use  pork  barreling  to 
seek  funds  for  such  research  support. 

As  more  than  one  critic  has  suggested,  the  point  at  issue  is  not  whether 
meritorious  research  will  be  carried  out  in  facilities  obtained  through  pork 
barrel  tactics."  Rather,  those  tactics  violate  the  understanding  that  available 
resources  are  to  be  allocated  in  the  best  overall  interests  of  science— and  the 
public — rather  than  in  the  interests  of  individual  claimants,  no  matter  how 
qualified  or  deserving  they  may  be.  At  another  level  pork  barreling  underlines 
the  dependence  of  research  universities  on  federal  largess  and  suggests  that  the 
potential  for  the  corruption  of  scientific  values  by  access  to  pohtical  power 
that  was  feared  by  conservative  scientific  critics  of  the  post-World  War  II 
contract  is  a  legitimate  concern. 

Yet  thus  far  the  peer  review  principle  has  preserved  considerably  more 
autonomy  for  science  in  the  United  States  than  anywhere  else  in  the  world. 
Translated  into  practice,  the  central  tenet  of  the  earlier,  implicit  agreement 
between  science  and  government — that  truth  should  be  kept  separate  from 
power — has  meant  that  the  U.S.  government  has  provided  support  to  univer- 
sities by  means  of  research  grants  to  individuals  distributed  on  a  competitive 
basis  according  to  criteria  and  procedures  largely  controlled  by  the  scientific 
community.  One  disadvantage  of  this  system  is  that  the  uncertainties  and 
instabilities  inherent  in  two-  or  three-year  funding  cycles  make  long-term 
planning  by  universities  difficult. 

The  situation  in  Western  Europe,  Japan,  and  particularly  Eastern  Europe 
is  quite  different. ^^  In  other  countries  universities  receive  stable,  baseline 
operating  support  from  the  central  and  sometimes  state  or  provincial  govern- 
ments and,  with  a  very  few  exceptions,  are  firmly  controlled  by  government. 
Additionally,  almost  all  national  governments  except  the  United  States 
provide  baseline  support  to  a  parallel  basic  research  system  separate  from  the 
university  system.  (These  nonuniversity  research  systems  differ  from  U.S. 
government  laboratories,  which  are  either  managed  by  universities  or  consor- 
tia of  universities  or  managed  directly  by  a  federal  agency  for  specific, 
mission-oriented  purposes.)  Many  governments  also  provide  some  research 
funds  on  a  competitive  basis  to  scientists  working  within  the  university  and 
national  research  systems.  However,  the  magnitude  of  the  support  available 
for  this  purpose  is  small  relative  to  the  continuing  baseline  support. 
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American  scientists  clearly  pay  a  price  for  trying  to  preserve  the  indirect, 
pluralistic  support  system  based  on  peer  review.  But  they  also  acquire  benefits' 
Most  other  countries  provide  stable  support  to  universities.  But  they  do  not 
recognize  universities  as  the  principal  sites  for  the  conduct  of  basic  research. 
Informed  observers  in  both  the  United  States  and  Western  Europe  (as  well  as 
some  from  other  countries,  including  the  People's  Republic  of  China")  agree 
that  whereas  the  system  in  effect  elsewhere  is  more  stable,  it  is  also  much  less 
effective  in  encouraging  competition  among  the  most  innovative  ideas, 
particulariy  those  of  young  scientists.  University  scientists,  as  government 
employees,  also  cannot  claim  the  same  degree  of  autonomy  they  can  in  the 
United  States. 


Conceivably  those  scientists  who  have  convinced  their  universities  to 
compromise  their  values  so  blatantly  would  not  have  done  so  had  they 
believed  that  they  could  obtain  resources  in  some  more  legitimate  fashion- 
er if  they  had  believed  that  they  would  be  effectively  censured  by  their 
colleagues  for  their  tactics.  Have  those  scientists  lost  confidence  in  peer 
review?  How  fair  and  effective  is  the  process  as  presently  implemented? 

Peer  review  operates  most  directly  and  successfully  when  experts  from 
the  same  discipline  or  related  sets  of  disciplines  make  priority  rankings  of 
research  proposals  within  established  programs.  Similar  procedures  are  fre- 
quently followed  in  competitions  for  special  types  of  facilities,  although  in 
these  cases  the  reviews  are  usually  more  extensive,  require  approvals  at  more 
levels  within  an  agency,  and  may  involve  criteria,  such  as  geographical 
balance,  in  addition  to  scientific  and  technical  merit. 

Broadly  analogous  implementation  procedures  are  followed  at  the 
project  level  at  many  of  the  principal  agencies  that  support  basic  research  in 
universities— e.g.,  the  National  Institutes  of  Health,  the  National  Science 
Foundation,  and  those  units  with  the  National  Aeronautics  and  Space 
Administration,  the  Department  of  Defense,  and  the  Department  of  Energy 
that  support  external  research  and  fund  special  research  facilities.  The  most 
significant  procedural  differences  relate  to  the  discretion  of  agency  program 
officers  with  respect  to  the  judgments  of  external  peer  reviewers  and  panelists. 
At  the  National  Institutes  of  Health,  for  example,  priority  rankings  of  review 
panels  (known  as  study  groups)  are  binding.  At  the  National  Science  Founda- 
tion, where  these  judgments  are  advisory,  program  ofl[icers  are  at  liberty  to 
make  a  case  to  the  agency  to  modify  external  peer  rankings  for  good  and 
sufficient  reason. 

Questions  about  the  fairness  of  peer  review  are  almost  inevitable,  particu- 
lariy since,  in  most  cases,  programs  do  not  have  sufficient  funds  to  support  all 
proposals  that  are  judged  as  meritorious  by  external  peers.  However,  indepen- 
dent assessments  have  concluded  that  at  the  project  level  peer  review  generally 
operates  to  distribute  funds  on  the  basis  of  merit  in  the  context  of  criteria 
established  by  the  agencies  themselves— usually  in  consultation  with  external 
advisory  panels."  But  the  issue  of  the  effectiveness  of  peer  review  as  opposed 
to  Its  fairness  is  more  germane  to  the  science-government  relationship. 


105 


For  example,  should  priorities  within  a  program  be  established  strictly  on 
the  basis  of  intrinsic  merit,  or  should  added  weight  be  given  to  meritorious 
projects  that  promise  rapid  advances  in  understanding  in  a  particularly  critical 
area — even  at  the  expense  of  equally  meritorious  work  in  other  less  dynamic 
areas?  In  other  words,  should  peer  review  operate  only  to  evaluate  merit  or 
should  it  also  help  establish  prionties?  Can  it  or  should  it  be  effective  in 
changing  the  direction  ofa  program,  in  allocating  resources  among  programs 
within  agencies,  or  in  changing  the  scientific  directions  of  the  agencies 
themselves?  These  questions  are  significant  because  they  challenge  the  as- 
sumption that  peer  review  is  the  best  possible  way  to  allocate  resources  in  the 
best  overall  interests  of  both  science  and  society. 

Peer  review  operates  less  directly  and  less  effectively  at  the  program  than 
at  the  project  level.  Each  government  agency  negotiates  the  details  of  its 
annual  budget  first  with  the  Office  of  Management  and  Budget  and  then  with 
a  set  of  congressional  committees.  External  advisory  bodies  can  often  help  an 
agency  define  appropriate  and  feasible  program  directions.  They  can  and  are 
effective  in  marshaling  the  support  of  the  scientific  community  to  save 
programs  threatened  with  extinction  by  the  Office  of  Management  and 
Budget.  But  with  one  notable  exception,  those  bodies  have  almost  never  had 
to  make  priority  judgments  that  are  almost  certain  to  distress  respected 
colleagues  and  institutions.  That  exception  is  the  Department  of  Energy's 
High  Energy  Physics  Advisory  Panel,  which  formerly  served  as  an  external 
advisory  body  to  the  Atomic  Energy  Commisson  and  the  Energy  Research 
and  Development  Administration.  Members  of  that  advisory  panel  recog- 
nized in  the  early  1960s  that  support  would  not  be  forthcoming  for  the 
construction  and  operation  of  new  particle  accelerators  required  for  frontier 
research  unless  older  facilities  (many  still  capable  of  useful  research)  were  shut 
down.  The  fact  that  this  advisory  panel  has  been  able  to  reach  and  generally 
enforce  consensus  on  priorities  to  optimize  the  overall  health  of  the  field  may 
be  one  important  reason  for  the  ability  of  high-energy  physics  to  continue  to 
gamer  substantial  financial  resources  from  government. 

Quasi-official  peer  advisory  panels  have  demonstrated  the  potential  to 
deal  more  effectively  with  the  painful  decisions  inherent  in  the  resource 
allocation  problem — at  least  on  the  disciplinary  or  program  level — than  most 
ofl'icial  panels,  with  the  notable  exception  of  the  High  Energy  Physics 
Advisor>'  Panel.  Beginning  in  1962,  the  Committee  on  Science  and  Public 
Policy  of  the  National  Research  Council,  with  the  support  and  encourage- 
ment of  the  National  Science  Foundation  and  other  agencies,  has  convened 
successions  of  panels  for  particular  scientific  disciplines  to  make  recommen- 
dations concerning  the  most  fruitful  long-term  research  directions."  Within 
the  last  five  years  these  panels  have  begun  to  face  up  to  the  pnorities  question, 
which  they  had  largely  avoided.  For  example,  the  centerpiece  of  the  1982 
report  on  astronomy  and  astrophysics  was  a  listing  by  priority  of  facilities 
required  to  exploit  opportunities  for  the  balance  of  the  century.^*  The  highest 
priority  was  assigned  to  construction  of  the  Very  Long  Baseline  Array  radio 
telescope,  and  that  priority  is  reflected  in  the  National  Science  Foundation's 
long-range-planning  document  for  fiscal  years  1986-90.  Currently,  the  Com- 
mittee to  Survey  Opportunities  in  the  Chemical  Sciences  has  reportedly 
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reached  consensus  on  three  priority  areas  in  the  field.-"  A  comparison  of 
skillfully  staged  previews  of  this  committee's  report  with  the  report  of  another 
National  Research  Council  committee  on  chemistry  published  20  years  ago. 
which  emphatically  refused  to  refer  to  priorities,  suggests  that  the  scientific 
community's  attitude  toward  its  responsibility  for  making  difficult  decisions 
in  the  long-range  interests  of  science  may  be  changing.'" 

The  problem  of  establishing  priorities  across  rather  than  within  disci- 
plines has  yet  to  be  cleariy  faced,  although  attempts  in  that  direction  have 
been  made.  The  Office  of  Science  and  Technology  Policy,  which  from  1976  to 
1982  was  required  by  law  to  prepare  for  Congress  a  Five-Year  Outlook  on 
science  and  technology,  agreed  with  the  National  Science  Foundation  that  the 
National  Research  Council  should  be  asked  to  convene  representatives  from  a 
range  of  scientific  fields  to  examine  their  own  and  related  disciplines  and  to 
identify  research  areas  of  particular  importance  both  to  science  and  to  the 
resolution  of  important  national  issues."  More  recently,  the  Committee  on 
Science.  Engineenng  and  Public  Policy  has,  at  the  request  of  the  president's  sci- 
ence adviser,  prepared  a  series  of  annual  research  briefings  that  address  these  is- 
sues.'- Although  these  devices  have  been  useful  for  information  exchange  and 
for  helping  the  separate  disciplines  sort  out  their  own  priorities,  there  is  no 
evidence  that  they  have  had  any  appreciable  effect  in  determining  re- 
source allocation  across  disciplines  or  among  agency  programs. 

VI 

There  is  the  larger  problem  of  whether  peer  review  can  or  should  operate 
at  an  even  higher  level  of  aggregation  to  allocate  resources  among  federal 
R&D  agencies,  or  even  help  determine  the  overall  size  of  the  federal  R&D 
budget.  Because  policy  considerations  other  than  scientific  and  technical 
excellence  and  promise  are  involved  at  this  level,  it  is  tempting  to  conclude 
that  scientific  peer  review  has  no  applicability  whatsoever.  Recent  experience 
appears  to  bear  out  this  conclusion.  For  example,  the  rapid  growth  of  the 
defense-related  components  of  the  R&D  budget  since  1981 — coupled  with 
the  decline,  in  real  dollars,  of  the  civilian  components — has  occurred  with 
little  effective  input  from  the  scientific  community."  On  the  contrary,  until 
well  into  the  1960s,  government  actually  expected  scientists  to  provide 
substantial  advice  not  only  about  levels  and  allocations  of  research  support, 
but  also  about  other  important  science-related  policy  matters.  Until  1957, 
however,  official  spokesmen  for  science  rebuffed  government's  repeated  offers 
to  give  the  scientific  community  a  voice  in  resolving  such  issues. 

In  February  1951  the  newly  organized  National  Science  Board  (the 
legislated  policymaking  body  of  the  National  Science  Foundation)  rejected 
the  Bureau  of  the  Budget's  request  that  it  play  a  major  role  in  planning  and  co- 
ordinating federal  research  allocations;  for  the  next  five  years  the  National 
Science  Foundation  rejected  similar  appeals  by  the  bureau.'^  But  the  psycho- 
logical crisis  occasioned  by  the  Soviet  Union's  launching  of  Sputnik  in  1957 
finally  brought  science,  for  about  a  decade,  firmly  into  the  political  system 
very  much  as  the  Bureau  of  the  Budget  had  envisioned  and  on  terms  that 
larpely  preserved  scientific  autonomy.  The  President's  Science  Advisory 
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Committee,  created  late  that  year  by  President  Eisenhower,  was  a  prestigious 
scientific  peer  group  expected  to  provide  independent  advice  at  the  highest 
levels  of  government  on  issues  important  to  both  science  and  society, 
including  R&D  budget  allocations.'^  Significantly,  government  implicitly 
accepted  the  claims  of  science  to  a  particular  level  of  autonomous  disinterest 
by  conceding  that  (unlike  the  Council  of  Economic  Advisers,  for  example) 
scientific  competence  alone,  rather  than  competence  and  approved  political 
leanings,  should  serve  as  a  basis  for  membership  on  the  President's  Science 
Advisory  Committee. 

No  doubt  the  waning  and  eventual  extinction  of  this  peer  committee 
during  the  Vietnam  era  was  due  in  large  measure  to  the  fact  that  its  members 
often  assumed  positions  that  were  inconsistent  with  the  policies  of  the 
Johnson  and,  later,  the  Nixon,  administrations."'  But  as  the  fate  of  many 
individuals  in  the  White  House  during  those  years  attests,  it  is  unlikely  that 
preoccupation  with  its  own  survival  would  have  spared  the  committee.  On  the 
contrary,  such  a  course  might  have  damaged  science's  reputation  for  disin- 
terest and  integrity.  In  any  event,  the  lesson  that  some  scientists  seem  to  have 
learned  from  the  demise  of  the  President's  Science  Advisory  Committee — 
that  science  can  be  badly  burned  if  it  approaches  government  too  closely — 
may  be  the  wrong  one.  Rather,  the  continued  waning  of  science's  influence 
with  government  during  the  past  decade — as  suggested  by  the  current  imbal- 
ance between  the  military  and  civilian  components  of  the  federal  R&D  budget 
or  the  impasse  that  has  apparently  developed  on  the  issue  of  open  scientific 
communication — suggests  a  different  lesson;  namely,  that  science  should 
discipline  itself  to  speak  out  strongly  and  coherently  on  important  policy 
issues  even  though  it  may.  on  occasion,  suffer  setbacks  as  a  consequence. 

VII 

Science  and  government  both  assumed  in  the  late  1940s  that  a  coherent 
set  of  strategies  was  required  to  bring  scientific  resources  and  capabilities  to 
bear  on  important  national  issues.  Science  policy  was  implicitly  defined  as  the 
sum  total  of  those  strategies.  During  its  first  decade  the  President's  Science 
Advisory  Committee  came  close  to  defining  and  implementing  such  a 
national  science  policy.  Viewed  in  that  context,  support  for  university  re- 
search was  regarded  as  being  in  the  public  interest  because  such  support  would 
amplify  resources  critical  to  the  nation. 

Today  many  scientists  tend  to  regard  research  support  as  an  end  in  itself 
and  entanglement  with  other  issues  as  either  unnecessary,  dangerous,  or  both. 
The  National  Science  Board  seems  to  have  taken  such  an  attitude  when  it 
rebuffed  the  Bureau  of  the  Budget  in  theeariy  1950s.  But  in  doing  so  it  also  ab- 
dicated a  good  deal  of  the  political  authority  it  might  have  had  to  negotiate  on 
behalf  of  the  scientific  community.  At  any  rate,  the  assumption  that  research 
is  a  sacrosanct  activity  that  government  must  continue  to  support  adequately 
has  lulled  much  of  the  scientific  community  into  a  state  of  political  apathy 
and  has  allowed  government  to  treat  science  as  if  it  were,  in  fact,  just  another 
special  interest.  Even  the  informed  public,  if  it  comes  to  regard  science  in  that 
way,  will  have  difficulty  understanding  why  scientists  become  upset  because 
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some  of  their  colleagues  claim  a  piece  of  the  federal  budget  through  the  same 
pork  barrel  tactics  that  other  special  interest  groups  have  traditionally  used. 

Scientific  pork  barreling  probably  cannot  be  completely  halted  unless  the 
scientific  community  severely  disciplines  those  who  engage  in  it,  or  unless  its 
root  cause — the  deterioration  of  university  science  facilities — receives  na- 
tional attention.  Precedent  suggests  that  the  viability  of  the  universities  can,  in 
fact,  become  a  national  issue.  During  the  1960s  the  President's  Science 
Advisory  Committee  was  able  to  convince  the  Kennedy  and  Johnson  admin- 
istrations that  it  was  in  the  national  interest  to  increase  the  number  of  first-rate 
research  universities  in  the  country,  and  to  award  "centers-of-excellence" 
grants  competitively  to  do  so."  But  that  occurred  only  because  science  was  in 
a  strong  position  to  negotiate  from  a  perspective  of  national  rather  than 
parochial  interests. 

It  is,  of  course,  unlikely  that  the  resources  required  to  conduct  all 
potentially  meritorious  research,  or  to  plan,  construct,  and  operate  all  special 
scientific  facilities  that  could  be  used  to  good  advantage,  will  be  forthcoming 
from  the  government  in  the  near  future.  Recognition  of  that  state  of  afl'airs 
has,  as  already  noted,  led  several  scientific  disciplines  to  face  the  difficult 
problem  of  forging  a  consensus  about  their  priorities.  By  doing  so  they  have 
acquired  the  strength  and  cohesion  required  to  negotiate  wdth  individual 
government  agencies  for  the  resources  they  need,  at  least  for  the  most  essential 
elements  of  their  programs.  While  this  trend  is  promising,  it  also  represents  a 
piecemeal  approach  to  the  problem  of  allocating  resources.  It  does  not  address 
the  problem  of  the  overall  size  of  the  federal  R&D  budget  nor  its  distribution 
among  agencies  and  programs.  Nor  does  it  address  the  problem  of  maintain- 
ing the  countr>''s  broad  scientific  infrastructure.  At  its  extreme  the  disciplinary 
approach  concedes,  in  eflfect,  that  the  scientific  community  cannot  have  any 
significant  influence  on  the  overall  R&D  budget,  and  reluctantly  blesses 
efforts  of  the  separate  disciplines  to  press  their  independent  cases  for  marginal 
budget  increments  or  even  larger  pieces  of  a  fixed  pie. 

Could  peer  review  processes  be  extended  to  yield  a  broad  consensus  not 
only  about  research  priorities  within  disciplines  but  also  about  priorities 
across  disciplines  and  priorities  for  both  moderately  expensive  research 
facilities  and  very  expensive  programs?  Could  the  scientific  community  arrive 
at  such  a  broad  consensus  even  if  some  institutions  and  some  disciplines  were 
to  suffer  as  a  consequence?  Could  a  sufficiently  strong  consensus  be  reached 
about  the  fairness  and  effectiveness  of  procedures  for  establishing  priorities  so 
that  individuals  and  institutions  that  attempted  to  circumvent  those  decisions 
could  be  effectively  censured  by  the  rest  of  the  community— for  example,  by 
being  threatened  with  denial  of  subsequent  support  by  official  peer  panels? 

Two  decided  advantages  might  accrue  to  science  if  it  could,  at  the  very 
least,  move  in  these  directions.  First,  by  presenting  a  more  united  front,  the 
community  could  lay  claim  to  a  stronger  voice  not  only  in  allocating  existing 
resources  but  also  with  respect  to  other  important  science-related  policy 
issues— including  the  overall  size  and  distribution  of  the  federal  R&D  budget. 
Second,  an  effective  demonstration  that  science  is  not  just  another  special 
interest  lobby  would  legitimize  the  importance  of  preserving  scientific  auton- 
omy not  only  for  science  but  for  society.  And  it  would  give  to  the  scientific 
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community  a  good  deal  of  the  political  and  moral  authority  required  to 
negotiate  issues  of  genuine  national  importance. 

Several  recent  cases  illustrate  the  effectiveness  with  which  high-level, 
semi-independent  advisory  bodies  that  enjoy  the  confidence  of  the  scientific 
community  can  elevate  issues  of  interest  to  science  to  the  status  of  national  is- 
sues. The  Defense  Science  Board,  by  questioning  whether  the  use  of  export 
control  regulations  to  restrict  international  scientific  communication  is  in  the 
national  interest,  expanded  the  constituency  with  a  stake  in  that  issue  and 
probably  forestalled  even  heavier-handed  attempts  to  limit  such  communica- 
tion than  are  now  being  suggested.  Doing  so  ensured  that  the  issue  would  be 
resolved  at  the  highest  levels  of  government  and  with  the  participation  of  the 
scientific  community."'  The  National  Science  Board,  by  invoking  a  little-used 
authority  granted  it  by  the  National  Science  Foundation  Act  of  1950, 
established  a  distinguished,  broadly  representative  Commission  on  Precollege 
Education  in  Mathematics,  Science  and  Technology,  and  thereby  allied  the 
scientific  community  with  other  groups  concerned  with  the  deterioration  of 
precollege  education."  As  a  final  example,  even  the  moderate  success  of 
university  scientists  from  agriculture-related  fields  in  establishing  a  competi- 
tive grant  program  occurred  because  those  scientists  allied  themselves  with 
other  groups,  including  scientists  in  other  fields  who  correctly  saw  the  issue  as 
important  to  ensure  the  viability  of  peer  review,  and  with  private  interests  that 
have  a  stake  in  the  quality  of  basic  research  in  agriculture.''" 

Of  course  these  examples  can  also  be  taken  as  illustrations  of  the  limits  of 
science's  current  influence  with  government  and  the  need  for  it  to  develop 
stronger  political  alliances.  The  full  objectives  of  science  have  not  been 
attained  in  any  of  the  cases  cited  above.  However,  the  fact  that  the  scientific 
community  has  managed  to  speak  with  a  strong,  coherent,  and  largely 
disinterested  voice  and  to  gain  substantial  public  attention  in  these  matters 
should  not  be  overlooked. 

Can  the  scientific  community  speak  with  the  same  strength,  coherence, 
and  relative  disinterest  on  the  single  issue  that  it  is  most  qualified  to  address?  A 
strong  science  and  technology  infrastructure  and  maintenance  of  the  viability 
of  the  universities  as  the  basis  for  that  infrastructure  are  at  least  as  important 
to  the  nation  now  as  they  were  40  years  ago.  But  establishing  such  an 
infrastructure  requires  more  than  just  adequate  support  for  research  and 
research  facilities.  It  also  requires  that  science  preserve  a  large  measure  of 
autonomy  for  detailed  decisions  about  overall  directions  for  research.  How- 
ever, as  we  have  argued  here,  scientific  autonomy  has  always  been  negotiated 
within  a  political  framework — with  the  expectation  that  its  protection  serves 
the  public  interest.  Perhaps,  as  some  critics  suggest,  a  new  science-government 
contract  is  needed  to  suit  current  realities.  Perhaps  modification  of  the  present 
contract  will  be  sufficient.  In  neither  case  is  the  outcome  likely  to  be  in  the  best 
long-term  interests  of  either  science  or  the  public  unless  science  is  able  to  deal 
with  government  from  a  position  of  strength  and  to  recognize  that  support  for 
research  is  linked  with  other  important  policy  problems. 

The  central  issue  to  be  addressed  is  not  whether  the  scientific  community 
should  enter  the  political  arena;  science  is  in  that  arena  whether  or  not 
scientists  speak  there  effectively  on  its  behalf  Rather,  the  issue  is  whether  the 
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community  will  enter  that  arena  from  a  position  of  strength  and  thus  have  a 
reasonable  chance  of  affecting  policy  decisions,  or  whether  it  will  decline  to 
play  the  political  game  and  be  forced  to  live  with  decisions  that  it  has,  at  best,  a 
small  voice  in  determining. 

The  paradoxical  claim  that  society  will  obtain  maximum  benefits  from 
science  if  scientists  are  allowed  to  pursue  their  work  free  from  intervention  is 
as  old  as  Bacon,  and  it  is  unlikely  that  challenges  to  that  assumption  will  cease 
in  the  near  future.  If  so,  the  best  safeguard  that  science  has  against  unwar- 
ranted intrusions  is  its  long-standing  reputation  for  integrity— a  reputation 
based  on  public  confidence  in  the  ability  of  scientists  to  govern  themselves  in 
the  best  interests  of  the  larger  society.  Rigorous  application  of  peer  review  as  a 
means  for  self-governance  has  been  a  critical  factor  in  maintaining  science's 
autonomy  in  the  changing  circumstances  of  the  past  three  centuries.  A 
continued  defense  of  that  principle  and  a  continued  demonstration  of  its 
viability,  even  at  the  risk  of  considerable  distress  to  some  members  of  the 
community,  is  the  best  course  available  to  science  to  serve  both  its  own  best 
interests  and  the  best  interests  of  the  larger  society.  ■ 
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Dr.  SiLBER.  Might  I  just  respond  to  one  point? 

Mr.  Walgren.  Yes. 

Dr.  SiLBER.  The  fact  that  I  think  I  am  reasonable  in  recognizing 
this  as  a  threat  may  be  supported — I  don't  know  this  is  the  case — 
but  I  think  the  committee  might  be  well  advised  to  consider  if  they 
had  invited  other  college  presidents  to  testify  who  were  supportive 
of  the  direct  approach  to  the  Congress,  and  if  they  had  any  others 
that  had  accepted. 

I  have  looked  down  the  list  of  witnesses,  and  I  know  that  there 
are  many  college  presidents  who  very  much  agree,  at  least  by  their 
practice  if  not  by  their  words,  and  I  know  of  many  others  who 
agree  by  both  their  words  and  their  practice  with  the  point  of  view 
I  have  taken,  but  I  don't  see  them  on  the  list  to  testify,  and  I  don't 
think  they  are  coming  forward  for  any  other  reason  than  that  they 
share  my  apprehension  about  what  that  might  do  to  the  future  of 
their  competitiveness  in  the  peer  review  program.  I  think  it  is  a 
very  genuine  concern. 

Mr.  Walgren.  I  wonder  if  there  is  any  suggestion  we  could  make 
for  the  peer  review  system.  I  have  no  background  in  it,  so  I  am 
really  not  qualified  to  comment  on  it.  But  it  does  strike  me  that 
the  recognition  of  the  important  questions  and  the  appreciation  of 
the  techniques  of  research  are  not  limited  simply  to  those  who  are 
most  prominent  in  their  field,  and,  in  fact,  one  could  argue  that  the 
whole  liberal  arts  training  is  designed  to  enable  somebody  to  appre- 
ciate, if  they  then  pursue  a  scientific  survey  of  some  kind,  to  be 
able  to  appreciate  the  kinds  of  judgments  that  would  be  most  ap- 
propriate in  selecting  one  research  proposal  over  and  above  an- 
other. 

In  fact,  it  would  strike  me  that  it  would  be  very  easy  to  come  up 
with  some  kind  of  suggestion  as  to  what  an  effective  peer  review 
panel  would  look  like.  I  do  get  concerned  that  the  taking  to  oneself 
of  the  best  scientific  judgment  then  becomes  an  absolute  cloak  for 
whatever  institutional  friendships  and  things  like  that  which  a 
person  automatically  gathers  during  his  lifetime,  or  future  aspira- 
tions even  to  be  associated  with  a  future  university,  or  something 
to  that  effect. 

Would  it  really  be  that  hard  to  sit  down  and  figure  out  what  a 
truly  independent  but  scientifically  sensitive  peer  review  panel 
would  look  like? 

Dr.  SiLBER.  I  think  it  would  not  only  be  difficult;  I  think  it  would 
be  impossible.  You  have  a  difficulty  that  you  are  taking  in  your 
own  washing.  If  you  don't  take  scientific  achievement  seriously — 
that  is,  the  achievement  of  a  scientist  in  the  community  of  scien- 
tists—  you  don't  have  any  place  to  start.  It  is  not  good  enough  that 
his  momma  thinks  he  is  a  scientist  or  his  daddy  thinks  he  is  a  sci- 
entist; it  is  important  that  the  scientists  and  the  scientific  commu- 
nity think  he  is  a  scientist. 

And  so  you  can  start  off  by  going  to  people  like  John  Wheeler 
and  other  truly  distinguished  scientists  and  say,  "Give  me  the 
names  of  10  people  who  should  serve  on  panels,  and  these  are  the 
areas  in  which  they  are  qualified."  And  you  go  to  other  scientists 
of  great  renown  and  great  accomplishment,  such  outstanding 
achievement  that  there  can  be  no  question  about  their  connoisseur- 
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ship  and  their  competence  as  scientists,  and  you  ask  them  for  these 
lists,  and  you  have  got  to  work  out  of  such  Hsts. 

I  don't  think  there  is  any  way  that  somebody  trained  in  the  nb- 
eral  arts  is  going  to  be  able  to  come  up  with  a  specified  rule  about 
whom  you  get.  The  fairness  of  that  scientific  review  is  going  to 
depend  on  the  integrity  and  the  scientific  quality  of  the  individuals 
who  are  on  it.  ,    ..         . 

What  you  can  do  is  be  sure  that  there  is  not  too  much  jiggermg 
by  the  staff  The  staff  can  write  proposals  in  such  ways  that  limit 
the  people  who  can  apply.  For  example,  at  Boston  University,  we 
compete  overseas  in  Germany  for  grants  to  provide  educational 
services  to  the  Department  of  the  Army.  Well,  they  asked  us  to 
provide  an  MBA  program,  but  they  put  us  in  competition  some- 
times with  an  institution  that  runs  a  noncertified,  a  nonrecognized 
MBA  program.  Well,  any  damn  fool  can  run  a  noncertified  MBA 
program  cheaper  than  you  can  run  one  that  is  certified.  So,  whoev- 
er writes  up  the  rules  for  the  competition  can  certainly  affect  the 
outcome. 

I  think  people  with  just  normal  common  sense  can  do  a  lot  of 
good  to  review  that.  A  distinguished  scientist  could  probably  do 
more.  Picking  somebody  to  make  that  kind  of  review  of  the  way  in 
which  staff  work  is  done  from  time  to  time  might  be  useful.  But, 
basically,  that  is  not  the  failing. 

I  think  the  reason  why  you  get  the  concentration  is  that  you 
started  those  centers  in  universities  that  had  access  to  lots  of  dol- 
lars, and  once  they  got  the  high-quality  faculty  there,  it  is  no  mys- 
tery that  they  continue  to  get  it. 

I  don't  think  that  is  the  worst  of  it  at  all.  The  worst  part  of  it  is, 
if  you  want  to  create  many  centers  of  academic  excellence  and  sci- 
entific excellence,  and  if  you  want  to  increase  the  number  of  indus- 
trial and  technological  and  economically  vital  centers  in  this  coun- 
try, you  have  to  put  out  the  capital  into  these  new  areas  so  that 
they  can  begin  to  attract  the  people  who  can  work  successfully  in 
peer  review. 

Mr.  Walgren.  I  see.  So,  you  don't  have  any  real  reservation 
about  how  the  peer  review  system  itself  is  operating;  it  is  simply 
that  there  are  areas  that  it  should  operate  in  and  areas  that  you 
feel  it  constrains,  if  followed  solely,  and  extended  to  facilities  and 
that  sort  of  thing? 

Dr.  SiLBER.  Oh,  I  have  real  concerns  when  a  member  of  the 
staff— it  is  hard  to  call  him  merely  a  member  of  the  staff— when  a 
director  like  Blanpied  suggests  that  they  use  peer  review  panels  for 
the  purpose  of  punishments.  That  means  that  the  very  integrity  of 
the  peer  review  process  is  being  compromised  by  a  person  who  is  in 
a  position  to  compromise  it. 

Now,  I  think  that  is  totally  destructive  of  the  peer  review 
system,  and  I  think  that  that  kind  of  thing  has  to  be  corrected.  But 
the  peer  review  system,  run  to  the  best  of  a  decent  man's  ability, 
run  to  the  best  of  the  ability  of  a  highly  qualified  person  who  is  the 
director  of  the  NSF  or  the  director  of  the  NIH  or  the  director  of 
any  one  of  those  other  agencies  and  his  staff,  assuming  that  they 
are  qualified  individuals  themselves,  and  assuming  that  they  are 
persons  of  integrity,  I  don't  think  you  are  going  to  find  any  weak- 
nesses in  it  that  don't  go  with  the  territory  of  mankind. 
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They  are  going  to  occasionally  sin;  they  are  going  to  occasionally 
be  unintelligent;  they  are  going  to  make  some  mistakes.  But  there 
is  not  going  to  be  any  way  that  the  Congress  is  going  to  improve  on 
it  by  trying  to  legislate  how  you  keep  them  from  making  mistakes, 
because  there  isn't  any  way. 

You  are  just  going  to  have  to  resign  yourself  to  the  fact  that  if 
you  have  a  Supreme  Court  of  nine  finite  individuals,  some  of  the 
decisions  are  going  to  be  better  than  others;  and  if  you  have  an 
NSF  that  is  organized  by  reasonably  well  qualified  people,  they  oc- 
casionally are  going  to  make  mistakes,  and  I  wouldn't  worry  about 
that. 

What  I  would  worry  about  is  when  somebody  deliberately  puts 
his  thumb  on  the  scale.  It  is  when  a  trade  association  of  universi- 
ties publicly  denounces  the  direct  approach  to  Congress  that  you 
know  that  the  group  of  "have"  schools  has  become  so  bloated  and 
self-confident  and  arrogant  that  they  are  now  showing  overweening 
pride  and  beginning  to  affect  the  fairness  of  the  process  itself,  and 
it  is  time  to  put  an  end  to  that.  But  you  don't  put  an  end  to  that  by 
trying  to  destroy  the  peer  review  system,  which  is  probably  the 
best  device  we  have  for  the  determination  or  the  selection  between 
individual  projects  that  are  submitted  for  Federal  funding. 

Mr.  Walgren.  Thank  you,  Mr.  Chairman. 

Mr.  FuQUA.  Thank  you  very  much,  President  Silber.  We  appreci- 
ate your  being  here  this  morning. 

Dr.  Silber.  Thank  you. 

[Answers  to  questions  asked  of  Dr.  Silber  follow:] 
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RECEIVED 


ahcco.U,eP.=s.den.  ^^^J^g^^^  "^^l^i^^^   ON   SCIENCE 

Boston  Umveisity  ^'^"  TECHNOLOGY 

147  Bay  Sule  Road 

Boston,  Massachusetts  02215 

June  27,  1985 

The  Honorable  Don  Fuqua 

Chairman 

Conmittee  on  Science  and  Technology 

Room  2269 

Rayburn  House  Office  Building 

Washington,  D.C.  20515 

Dear  Chairman  Fuqua: 

I  should  like  to  thank  you  and  your  colleagues  for 
affording  me  the  opportunity  to  present  my  views  at  some 
length  at  yesterday's  hearing  of  the  Congressional  Science 
Policy  Task  Force. 

It  has  occurred  to  me  that,  in  responding  to  a  question 
from  Representative  Walgren  about  peer  review,  I  addressed 
my  answer  exclusively  to  the  issue  of  how  peer  review 
operates  in  the  assessment  of  individual  scientific  research 
projects.   My  answer  would  have  been  more  complete  had  I 
also  discussed  the  issue  of  peer  review  as  it  applies  to 
facilities  and  to  decisions  concerning  the  location  of 
facilities. 

I  remain  convinced  that  peer  review  is  without  doubt 
the  best  way  to  handle  individual  research  projects  — 
always  assuming,  of  course,  that  the  system  operates  as  it 
was  intended  to  operate,  free  of  bias,  prejudice  and 
conflict  of  interest. 

In  evaluating  proposals  to  build  new  facilities, 
however,  the  case  is  entirely  different.   For  example,  if 
someone  who  proposed  to  build  a  new  building  held  a  design 
competition  among  ten  architects,  how  could  one  find  experts 
to  evaluate  submissions  who  were  both  unbiased  and 
competent?   While  it  may  make  excellent  sense  for 
scientists,  all  of  whom  already  have  secured  employment,  to 
assess  scientific  projects,  architects  are  not  best 
qualified  to  decide  which  design  best  meets  the  needs  and 
tastes  of  the  owner.   The  owner  is  best  qualified. 
Moreover,  architects  can  always  use  more  work;  hence  any 
architect  serving  on  a  review  panel  would  be  reviewing  the 
work  of  a  competitor  or  of  a  firm  with  which  he  might 
collaborate.   The  conflict  of  interest  is  built-in  and 
inevitable. 
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The  same  thing  is  true  with  regard  to  the  choice  of  a 
contractor  to  build  a  new  project.  \o   one  would  ask 
contractors  to  serve  on  a  panel  to  award  a  job  to  one  of 
their  competitors:  here  again  the  owner,  who  takes  all  of 
his  interests  into  account,  is  the  best  judge. 

In  a  more  general  way,  the  identical  problem  arises 
Ther/?!""  ^°  deciding  where  to  place  a  major  facilitj! 
"expert"  iCd3n^°  k""^^"^'  ^  ^^°"P  competent  to  make  an 
J,^.^^  I      judgment,  because  every  state  and  every  community 
would  have  a  competing  interest.   The  ferocious  struggle 
that  IS  already  developing  over  the  location  of  the  IcC  is 

States  ^rfthe  r'™^'"  °'  ^""'^ '      ^^^  P^°P^«  °^   the  United 
fn  =  ^^?i^      true  owners  and  beneficiaries  of  such 
installations  and  their  elected  representatives  —  the 
Sh?^r^^  r  VJ  ^^^^   qualified  to  decide  on  those  locations 
Int™?r  effectively  and  equitably  meet  the  needs  and 
interests  of  the  entire  country. 

In  summary   it  is  obvious  that  when  the  "consumers"  are 
the  people  of  the  United  States  -  for  example,  in^he  case 
°LT^°1    facilities  for  scientific  and  technological 
neon?r^>,^"'^  training  -  the  only  competent  judges  are  the 
people  themselves  acting  through  their  elected 
representatives.   When  the  general  welfare  is  at  stake   the 
American  people  are  the  only  relevant  "peers." 

Task  f™  ^°v  ^^^f"  5°""  inviting  me  to  testify  before  the 
Task  Force.   Your  leadership  in  tackling  the  important  issue 
of   Science  m  the  Political  Process"  is  deeply  appreciated 
I  wish  you  and  your  colleagues  well  in  your  deliberations 


Your  sincerely. 
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QUESTIONS  AND  WSWERS  FOR  THE  RECORD 

Dr.  John  R.  Sllber 

1.  Have  there,  to  your  knowledge,  been  comparable  cases  In  other  fields,  such 
as  law,  medicine,  defense  policy,  social  security,  and  welfare  policy, 
where  the  balance  between  professional  Judgnent  and  political  Judgment  has 
been  at  Issue? 

Under  our  system  of  government,  cases  where  the  balance  between  professfon- 
al  Judgment  and  political  Judgment  has  been  at  Issue  are  not  merely  un- 
avoidable, they  are  healthy.  Democracy  requires  that  the  people,  speaking 
through  their  elected  representatives,  have  the  last  word  on  how  public 
resources  shall  be  used.  Public  debate  Is  enlivened  and  the  Issues  more 
thoroughly  canvassed  when  professionals  who  can  bring  their  special  know- 
ledge and  experience  to  bear  take  part.  But  the  ultimate  authority  must 
remain  with  the  representatives  of  the  people,  who  are  accountable  to  the 
people.  The  clearest  Indication  of  how  deeply  this  principle  Is  embedded 
In  the  structure  of  our  government  is  found  In  the  Consttutlon  Itself, 
which  provides  for  the  control  of  the  professional  military  establishment 
by  the  civilian  legislative  and  executive  branches  of  government. 

As  might  be  expected,  American  history  Is  filled  with  cases  In  which 
tension  between  professional  and  political  Judgments  has  played  a  major 
role.  If,  for  example,  the  President  and  the  Congress  had  been  excessively 
deferential  to  their  more  cautious  legal  advisers,  Abraham  Lincoln  would 
not  have  issued  the  Emancipation  Proclamation,  Franklin  D.  Roosevelt  and 
the  Congress  of  his  time  would  never  have  passed  much  of  the  New  Deal's 
legislative  program,  and  Lyndon  B.  Johnson  and  the  Congress  of  his  time 
would  never  have  passed  the  Civil  Rights  Act  of  1964,  particularly  its 
public  accommodation  provisions.  John  F.  Kennedy's  decision  to  direct  the 
nation's  space  program  towards  a  landing  on  the  moon  was  essentially  a 
political  decision,  made  In  the  face  of  serious  misgivings  among  members  of 
the  scientific  community.  And  If  the  American  Medical  Association  had  had 
Its  way,  there  would  of  course  be  no  Medicare  program  for  the  nation's 
elderly  citizens. 

2.  The  recent  cases  of  attempts  to  obtain  science  facilities  for  Individual 
universities  through  the  political  process  are  not  the  only  Instances  where 
conflict  between  political  and  scientific  Judgments  have  taken  place.  We 
have  also  seen,  for  example,  attempts  by  the  Congress  to  establish  new, 
miss Ion-oriented  Institutes  at  the  National  Instututes  of  Health  (arthri- 
tis, nursing)  which  the  medical  research  comnunlty  opposed.  Do  you  see  any 
generally  applicable  lessons  that  can  be  drawn  from  all  of  these  cases? 

The  lesson  that  I  draw  from  cases  where  political  and  scientific  Judgments 
have  been  or  are  in  conflict  Is  this:  the  political  branches  of  the  Fed- 
eral Government  —  the  Executive  and  the  Congress  —  must  retain  ultimate 
decision-making  authority  in  matters  of  public  policy  and  In  the  allocation 
of  national  resources.  Retention  of  this  authority  does  not  rule  out  the 
widest  possible  consultation  with  professionals  whose  areas  of  expertise 
are  Implicated  In  public  policy  decisions.  Indeed,  the  wise  exercise  of 
such  decision-making  authority  demands  such  consultation.  Nevertheless, 
the  specialization  required  of  professionals  in  various  fields  can  produce 
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a  kind  of  "tunnel  vision"  that  sometimes  makes  it  difficult  for  those  pro- 
fessionals to  see  where  the  greater  good  of  our  society  lies.  The  AMA's 
opposition  to  Medicare  is  a  classic  example,.  Politically  accountable 
Institutions  like  the  Executive  and  Congress  are  far  more  likely  to  ap- 
preciate how  that  greater  good  is  to  be  secured  than  any  group  of  profess- 
ionals, no  matter  how  intelligent. 

One  of  the  traditional  rules  of  the  political  world,  arising  from  the  con- 
cept of  representational  government.  Is  that  legislators  have  a  du+y  +o 
look  out  for  the  Interests  of  their  constituents.  This  a  particularly 
strong  tradition  In  our  American  system  where  we  have  no  members  elected 
"at  large"  or  on  the  basis  of  total  party  votes,  but  all  represent  specific 
geographic  areas  and  the  people  living  within  that  area.  Should  we  expect 
legislators  In  such  a  system  to  exempt  certain  parts  of  the  Federal  Govern- 
ment's activities,  be  It  science,  or  defense,  or  the  arts,  or  any  other 
field,  from  such  political  interest  or  Influence? 

It  would  be  a  mistake  to  exempt  any  part  of  the  Federal  Government's  acti- 
vities —  whether  defense  or  science  or  the  arts  or  any  other  field  —  from 
political  interest  oc -Influence.  The  only  reasonable  grounds  for  doing  so 
would  be  if  it  could  be  shown  that  political  interest  or  influence  is  a  bad 
thing,  and  that  in  consequence  the  public  interest  would  be  better  served 
If  decisions  were  made  by  some  other  means,.  Since  our  system  of  govern- 
ment is  a  democracy,  this  would  mean  that  democratic  processes  would  be 
curtailed  or  set  aside  in  favor  of  some  other  method  of  brokering  competing 
demands  and  interests.  But  no  one,  in  my  opinion,  has  yet  proposed  a  work- 
able system  of  government  that  is  superior  to  democracy  for  allocating  pub- 
lic goods  and  services. 

It  should  be  emphasized  that  this  does  not  amount  to  an  argument  that  Con- 
gress In  infallible.  Political  decisions  in  a  democracy  are  not  always 
right.  The  important  point  Is  that  those  decisions  represent  the  will  of 
the  electorate  —  and  if  they  do  not,  the  representatives  who  made  the  de- 
cisions are  accountable  to  the  electorate  in  a  way  that  no  group  of  pro- 
fessionals or  experts  is.  So  long  as  we  remain  a  democracy,  it  is  inevit- 
able that  political  interests  or  Influence  will  be  an  essential  part  of  the 
process  by  which  we  govern  ourselves.  While  the  results  in  each  case  are 
not  always  to  everyone's  liking,  Winston  Churchill's  aphorism  remains  true; 
democracy  is  the  worst  form  of  government,  except  for  al I  the  others. 

If  certain  aspects  of  federal  activity,  such  as  science,  are  exempted  from 
political  determination,  what  happens  to  the  concepts  of  political  account- 
abilify  for  the  individual  legislator? 

If  certain  aspects  of  federal  activity,  like  science,  were  exempted  from 
political  determination,  the  political  accountability  of  individual  legis- 
lators In  matters  affecting  science  would  disappear.  Such  an  arrangement 
might  be  more  comfortable  for  some  legislators,  but  It  would  be  harmful  not 
only  to  the  nation  but  to  the  scientific  community.  Legislators  ought  to 
be  accountable  to  the  people  who  elected  them;  and  scientists,  to  the  ex- 
tent that  they  are  supported  by  public  funds,  ought  to  be  accountable  for 
what  they  do  with  those  funds  to  the  legislators  who  provide  them.  Any 
other  arrangement  would  be  Incompatible  with  the  fundamental  principles  of 
our  democracy . 
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5.  Based  on  your  observations  and  knowledge,  do  state  legislatures  generally 
reject  the  practice  of  seeking  university  facilities  through  the  political 
process  at  that  level,  or  are  such  legislative  provisions  concerning  sci- 
ence projects  and  facilities  widely  used  at  the  state  level? 

In  my  experience,  state  legislatures  generally  embrace  the  practice  of 
seeking  university  facilities  through  the  political  process.  State  legis- 
latures have  been  for  more  than  a  century  deeply  Involved  in  the  provision 
of  facilities  for  state-supported  universities,  and  nowadays  the  more  en- 
lightened state  legislatures  strive  to  provide  facilities  support  to  Inde- 
pendent universities  as  well.  Furthermore,  there  certainly  has  been  no 
restraint  shown  by  state  universities  in  seeking  these  funds,  whether  the 
facilities  were  needed  or  not. 

6.  In  the  event  we  continue  to  see  the  practice  of  lobbying  for  research 
facilities  or  other  attempts  to  make  Judgments  about  science  within  the 
political  process  at  about  the  level  of  the  past  3  to  4  years,  what.  If 
any,  will  the  long-term  effects  be.  In  your  opinion?  Is  there  a  threshold 
level  where  this  practice  has  serious  adverse  effects.  In  your  view? 

If  lobbying  for  research  facilities  continues  at  the  level  of  the  past 
three  or  four  years,  the  result  will  be  slowly  to  strengthen  and  expand  the 
nation's  research  infrastructure.  That  level  of  support  will  not  begin  to 
meet  the  enormous  need  of  the  nation's  universities  for  new  or  revitalized 
research  facilities.  The  nation  needs  a  broadly-based,  geographically 
equitable  facilities  development  program  to  supplement  the  individual  ef- 
forts of  those  especially  energetic  institutions  that  lobby  Congress  di- 
rectly for  research  facilities. 

I  do  not  believe  there  is  a  threshold  level  where  the  practice  of  lobbying 
for  research  facilities  would  have  serious  adverse  effects.  Certainly  It 
has  not  had  such  effects  to  date.  As  a  matter  of  fact,  an  increase  in  such 
lobbying  activity  might  help  to  alert  both  the  Congress  and  the  public  to 
the  magnitude  of  the  national  need  for  university  research  facilities. 

7.  Would  It  make  any  sense  to  establish  a  cost  limit  for  science  projects  and 
facilities  below  which  legislative  specifications  should  not  be  made,  but 
above  which  statutory  specifications  would  be  appropriate? 

it  Is  important  to  distinguish  between  support  for  research  projects  and 
support  for  research  facilities.  Obviously,  Congress  should  not  attempt  to 
assume  the  role  of  the  National  Science  Foundation  in  the  evaluation  of 
proposals  for  individual  research  projects.  On  the  other  hand,  given  the 
factors  Involved  In  decisions  to  locate  federally-supported  research  fa- 
cilities. Congress  should  retain  the  authority  to  make  such  decisions  It- 
self, regardless  of  the  amount  of  money  involved.  Between  these  two  rela- 
tively clear  Jurisdictional  areas  there  are  cases  in  which  the  distinction 
is  not  clear-cut.  The  dividing  line  to  be  drawn  through  this  gray  area  may 
vary  in  particular  cases.  In  my  Judgment,  the  drawing  of  that  line  Is  an 
appropriate  task  for  a  politically  responsive  and  accountable  body  like 
Congress. 
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Mr.  FuQUA.  The  next  witness  will  be  Dr.  Robert  M.  Rosenzweig, 
the  President  of  the  American  Association  of  Universities. 

STATEMENT  OF  DR.  ROBERT  M.  ROSENZWEIG,  PRESIDENT, 
ASSOCIATION  OF  AMERICAN  UNIVERSITIES,  WASHINGTON,  DC 

Dr.  Rosenzweig.  Good  morning,  Mr.  Chairman. 

I  work  for  a  trade  association  of  bloated,  overweening,  major  re- 
search universities,  and  I  welcome  the  opportunity  you  have  given 
me  to  appear  here  this  morning  to  engage  in  some  public  hand- 
wringing.  [Laughter.] 

I  wish  that  I  could  discuss  with  you  the  full  range  of  important 
and  fascinating  questions  included  in  your  study  agenda  under  the 
heading  of  Science  in  the  Political  Process.  I  fear,  however,  that 
the  limits  on  your  time  and  my  knowledge  combine  to  make  that 
impractical. 

Instead,  I  want  to  discuss  with  you  an  extremely  important  ques- 
tion of  science  policy,  one  that  has  taken  on  a  new  and  special  ur- 
gency in  recent  years.  In  its  broadest  and  most  useful  form,  the 
question  is:  What  role  should  the  Congress  play  in  making  deci- 
sions that  affect  the  conduct  of  scientific  and  technological  re- 
search? 

You  will  note  that  this  is  not  the  related  question  that  is  so  fre- 
quently asked,  namely,  "What  is  the  proper  role  of  experts  and  spe- 
cialists in  making  policy  that  has  important  scientific  content?" 
That  question  has  an  ancient  and  honorable  historical  lineage  and 
has  been  the  object  of  a  body  of  literature  that  has  grown  larger  as 
the  importance  of  science  and  technology  has  grown  larger. 

The  committee  will  necessarily  confront  the  role  of  the  expert  in 
a  variety  of  forms  as  it  proceeds  in  this  study.  For  now,  though,  I 
want  to  consider  with  you  the  role  of  the  nonexpert — the  Member 
of  Congress — in  making  policies  that  will  profoundly  affect  what 
science  is  done,  where  it  will  be  done,  and  who  will  do  it. 

Let  me  start,  then,  by  suggesting  that  questions  about  the  role  of 
Congress  should  really  be  understood  to  mean  the  roles  of  Con- 
gress. As  science  and  technology  have  come  to  touch  ever  larger 
areas  of  niodern  life,  they  have  evoked  demands  for  public  atten- 
tion that,  in  a  democracy,  quickly  become  the  concern  of  the  pub- 
lic's elected  representatives. 

The  Congress  can  and  often  does  play  a  number  of  different 
roles,  each  of  them  of  potentially  great  import.  For  example,  the 
Congress  frequently  must  deal  with  regulatory  issues  of  great  sig- 
nificance to  the  conduct  of  science.  To  mention  but  a  few  that  have 
arisen  in  recent  years,  there  have  been  major  debates  over  the  reg- 
ulation of  recombinant  DNA  research,  the  use  of  human  subjects 
in  research,  the  use  of  animals  in  research,  the  propriety  of  fetal 
research,  a  variety  of  environmental  issues,  and  the  wisdom  of  con- 
trolling scientific  communication  in  the  interest  of  national  securi- 
ty through  the  Export  Control  Act. 

In  addition  to  these  regulatory  activities,  and  sometimes  overlap- 
ping them,  the  Congress  has  frequently  played  an  active  oversight 
and  early-warning  role.  In  recent  years,  there  have  been  useful 
hearings  on  a  variety  of  ethical  issues  arising  from  genetic  engi- 
neering and  the  growing  connections  between  universities  and  in- 
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dustry.  And,  of  course,  the  extensive  study  by  this  committee,  of 
which  this  is  a  part,  is  another  example. 

More  conventionally,  the  Congress  affects  science  by  its  regular 
authorizing  and  appropriating  activities,  and  increasingly  through 
its  actions  on  tax  policy,  antitrust  policy,  and  patent  and  copyright 
policy. 

I  don't  intend  here  an  exhaustive  catalog  of  the  important  ways 
in  which  the  Congress,  by  what  it  does  or  does  not  do,  affects  the 
conduct  of  science.  I  think  the  point  should  be  clear,  though,  that 
the  health  of  science  in  the  United  States  is  intimately  connected 
with  the  wisdom  of  a  large  number  and  wide  range  of  decisions 
made  in  this  legislative  body. 

It  is  important  to  understand,  especially  so  for  members  of  the 
academic  and  scientific  communities,  that  the  Congress  is  so  deeply 
involved  in  science  policy  because  many  issues  of  science  policy 
touch  on  important  values  and  interests  of  the  citizenry,  and  be- 
cause they  are  frequently  causes  of  conflict. 

Issues  of  that  description  often  find  their  way  into  the  political 
arena  in  a  democratic  society.  That  is  not  something  to  apologize 
for;  it  is  something  to  take  pride  in,  even  though  the  processes  of 
resolution  are  often  messy  and  in  some  respects  perhaps  less  satis- 
factory than  some  hypothetical  ideal. 

Having  said  that,  it  is  also  necessary  to  say  that  not  all  issues 
fitting  that  description  are  best  dealt  with  through  political  instru- 
mentalities, even  though  they  could  be.  On  occasion  political  lead- 
ers, like  judges,  refrain  from  involving  themselves  in  issues  for  a 
variety  of  reasons,  including  the  judgment  that  other  means  are 
clearly  preferable,  and  to  preempt  those  means  would  produce  less 
desirable  results  and  do  a  disservice  to  the  public. 

The  task  of  the  Congress  with  respect  to  its  role  in  shaping  sci- 
ence policy  is  to  decide  where  to  be  active  and  where  to  exercise 
restraint;  where  its  distinctive  ways  of  reaching  agreement  will 
promote  the  public's  interest  in  science  and  technology  and  where 
they  will  not. 

Since  the  Congress  necessarily  plays  many  roles,  dependmg  on 
the  area  of  policy  under  consideration,  this  challenge  is  not  likely 
to  be  met  by  a  single  position  based  on  a  single  over-arching  princi- 
ple. What  is  called  for  is  the  development  of  a  set  of  expectations 
about  congressional  behavior  based  on  thoughtful  consideration  of 
the  requirements  of  politics,  the  requirements  of  science  and  tech- 
nology, and  the  nature  of  the  decisions  to  be  made. 

At  this  point  I  must  make  an  essential  digression.  Universities 
also  have  responsibilities  and  a  role  to  play  here.  The  questions 
must  not  be  directed  solely  to  the  Congress. 

If  our  research  system  is  to  continue  to  thrive  and  set  the  stand- 
ards for  research  excellence,  the  task  of  universities  is  to  gain  a 
deeper  appreciation  of  and  respect  for  the  role  of  the  Congress  in 
shaping  science  policy.  No  less  than  the  Members  of  the  Congress, 
universities  and  their  representatives  need  to  exercise  judgment 
and  restraint  as  they  present  their  individual  and  collective  needs 
to  their  congressional  representatives. 

Universities  must  be  sensitive  to  the  reactive  nature  of  the  Con- 
gress and  must  respect  the  necessary  and  legitimate  responsibility 
of  Members  to  respond  to  constituent  needs.  The  vulnerabilities  of 
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congressional  processes  should  not  be  exploited  for  institutional 
gain  if  the  price  of  doing  so  is  to  weaken  further  the  collective 
esteem  for  established  and  proven  processes  of  allocating  national 
resources  for  research. 

If  the  Congress  needs  to  fashion  a  set  of  expectations  about  its 
behavior  in  the  science  policy  arena,  so,  too,  do  individual  institu- 
tions and  their  representatives.  Self-restraint  on  both  sides  will 
help  to  prevent  harsh  economic  realities  and  the  resulting  politics 
of  scarcity  from  seriously  weakening  the  foundations  of  our  unique 
research  enterprise. 

Some  in  the  Congress  and  elsewhere  have  wondered  why  the 
AAU  and  other  voluntary  organizations  do  not  impose  sanctions  on 
members  who  decide  to  make  direct  appeals  to  the  Congress.  From 
personal  experience,  I  can  assure  you  that  there  are  real  and  im- 
portant limits  on  the  ability  of  voluntary  associations  to  control  the 
behavior  of  their  individual  members.  They  simply  lack  the  means 
to  do  so  without  engaging  in  self-destructive  behavior. 

That  is  why  the  mutual  understanding  and  self-restraint  of  the 
Congress  and  the  university  community  are  essential.  It  is,  in  addi- 
tion, a  further  example  of  the  extraordinary  difficulty  of  designing 
and  operating  conspiracies  in  this  society. 

The  notion  that  sitting  in  front  of  a  congressional  committee  and 
expressing  one's  opinion  could,  through  some  process  among  other 
universities  and  the  executive  branch,  result  in  punishment  of  the 
institution  that  the  individual  represents  is  so  foreign  to  my  under- 
standing of  the  way  the  American  system  of  decisionmaking  oper- 
ates and  the  way  the  scientific  community  operates  and  the  way 
the  Congress  and  the  scientific  bureaucracy  operate  that  it  is  utter- 
ly, utterly  preposterous. 

What  may  be  surprising  to  the  committee  as  it  considers  this 
matter  is  how  little  attention  has  been  given  to  the  role  of  Con- 
gress in  science  policy.  In  sharp  contrast  to  the  rich  literature  ex- 
amining the  role  of  expert  knowledge,  I  would  submit  that  this 
committee  will  have  great  difficulty  in  finding  guidance  from  sys- 
tematic, empirical,  or  normative  analysis  of  Congress'  role  in  this 
important  domain. 

In  the  last  year,  we  have  learned  just  how  unfortunate  that  inat- 
tention has  been.  As  this  committee  well  knows,  we  have  been  en- 
gaged in  a  noisy  controversy  about  one  aspect  of  the  congressional 
role,  that  having  to  do  with  the  allocation  of  funds  for  scientific  fa- 
cilities. 

The  controversy  involves  a  number  of  instances  in  which  the 
Congress  has  made  appropriations  for  the  construction  of  research 
facilities  at  particular  universities  without  either  a  competitive  ap- 
plication process  or  a  professional  review  prior  to  approval.  The 
practice  appears  to  have  grown  in  the  last  2  years. 

Some,  including  those  who  have  benefited  from  it,  or  hope  to,  say 
that  it  is  a  perfectly  legitimate,  indeed  time-honored,  way  of  doing 
business.  They  point  to  a  number  of  instances  in  the  past  in  which 
particular  decisions  can  be  traced  to  the  influence  of  a  powerful 
congressional  patron,  and  they  profess  to  wonder  why  there  is  such 
a  fuss  simply  because  what  was  once  done  behind  the  scenes  has 
now  become  more  visible. 
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Others,  of  whom  I  am  one,  say  that  this  reading  of  the  record,  in 
fact,  distorts  it,  that  a  fairer  reading  of  the  record  will  show  truly 
remarkable  congressional  self-restraint  in  dealing  with  decisions  on 
scientific  facilities,  and  that  actions  of  the  last  2  or  3  years  mark  a 
change  in  behavior  which,  unchecked,  will  be  inimical  to  the  pub- 
lic's interest  in  supporting  high-quality  science. 

It  has  been,  until  now,  an  unsatisfactory  debate.  History  has  pro- 
vided no  authoritative  guide  to  past  practices  because  no  reliable 
history  exists.  More  fundamentally,  the  debate  has  gone  on  as  if  it 
had  no  connection  to  the  general  question  of  what  role  the  Con- 
gress can  and  must  play  in  forming  science  policy  if  the  system  is 
to  operate  properly  and,  conversely,  what  actions  the  Congress 
should  refrain  from  taking  for  that  same  reason. 

Consequently,  we  have  seen  a  hopeless  muddle  over  the  differ- 
ence between  the  right  to  take  a  particular  action  and  the  wisdom 
of  doing  so.  Self-interest  has  flown  under  the  banner  of  the  first 
amendment  right  of  citizens  to  petition  the  Congress  and  the  corre- 
sponding power  of  the  Congress  to  respond  as  it  chooses;  cynicism 
about  universities  and  science  has  grown  in  the  Congress  and  in 
the  press;  and  cynicism  about  the  Congress  has  grown  in  the  press, 
in  the  universities,  and  among  scientists.  I  don't  think  "unsatisfac- 
tory" is  too  strong  a  word. 

And  unsatisfactory  it  will  remain  unless  we  can  erect  a  strong 
and  defensible  framework  for  building  a  thoughtful  and  useful  role 
for  the  Congress  in  science  policy,  a  role  that  is  consistent  with  the 
history  and  traditions  of  our  political  system,  that  meets  the  legiti- 
mate political  needs  of  Members  of  Congress  and  defends  them 
against  illegitimate  demands,  and  that  helps  sustain  the  highest 
quality  scientific  and  technological  work  of  which  our  people  are 
capable. 

This  committee  has  an  opportunity  to  make  an  important  contri- 
bution toward  that  end.  I  would  like  to  spend  the  few  minutes  re- 
maining to  me  here  by  making  some  suggestions  about  the  con- 
tours of  that  role. 

Some  propositions  seems  to  me  relatively  easy  and  noncontrover- 
sial.  There  is  little  remaining  argument  over  the  proposition  that 
the  Federal  Government  must  be  centrally  involved  in  the  support 
of  fundamental  research  and  training  for  research  in  science  and 
technology  over  a  wide  range  of  disciplines.  That  being  so,  comrnit- 
tees  of  Congress  will  be  regularly  involved  in  science  policy 
through  the  usual  activities  of  authorization  and  appropriation. 

Nor  is  there  dispute  any  longer  over  the  legitimacy  of  congres- 
sional concern  for  regulatory  issues  in  science.  We  are  long  past 
the  time  when  it  could  be  argued  that  the  imperatives  of  science 
and  technology  sweep  aside  all  other  social  values  and  community 
interests.  Environmental  and  safety  concerns,  as  well  as  ethical 
considerations  in  the  uses  of  new  knowledge,  are  widely  seen  as  le- 
gitimate issues  for  deliberation  in  the  Congress. 

If  legitimacy  of  a  congressional  role  is  not  at  issue  in  these  areas, 
the  wisdom  of  any  particular  action,  or  of  the  need  to  take  action, 
very  likely  will  be  in  every  instance.  I  take  that  not  as  a  denial  of 
congressional  responsibility,  but  as  reassuring  evidence  that  the 
Congress  will  not  be  left  to  discharge  its  responsibility  unchecked 
by  public  scrutiny  and  debate. 
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I  suppose  that  one  could  say  that  the  controversy  of  the  last  2 
years  also  involves  an  area  in  which  the  legitimacy  of  congression- 
al action  is  not  at  issue.  Certainly,  it  is  true  that  in  other  policy 
domains  in  which  money  is  distributed,  active  involvement  by 
Members  in  who  gets  how  much  is  the  norm.  That  involvement  is 
not  limited  to  an  interest  in  setting  distribution  formulas,  but  fre- 
quently reaches  directly  to  decisions  about  the  location  of  individ- 
ual projects. 

In  general.  Members  of  Congress  have  not  been  involved  in  deci- 
sions about  scientific  projects  to  nearly  that  degree.  Decisions 
about  which  scientific  projects  should  be  funded  have  been  made 
almost  entirely  without  direct  congressional  involvement,  and 
almost  always  only  after  competent  professional  review  of  the 
merits  of  the  work  to  be  done. 

The  record  with  respect  to  facilities,  as  opposed  to  projects,  is 
more  mixed,  but  it  is  mixed  in  a  reasonably  orderly  way  that  sug- 
gests the  existence  of  at  least  tacit  understandings  about  what  is 
appropriate  congressional  action  and  what  is  not. 

The  Committee  on  Science,  Engineering,  and  Public  Policy  of  the 
National  Academy  of  Sciences,  in  its  recent  report,  "The  Outlook 
for  Science  and  Technology  1985,"  illuminates  that  order  by  classi- 
fying four  kinds  of  facilities  projects: 

First,  national  facilities,  intended  to  serve  a  national,  often  inter- 
national, research  community;  for  example,  the  Fermi  National  Ac- 
celerator Laboratory  in  Illinois. 

Second,  university-based  research  facilities.  A  new  or  renovated 
chemistry  or  engineering  building  is  an  example. 

Third,  regional  facilities  usually  based  at  a  university.  The 
report  cites  the  Triangle  Universities  Nuclear  Laboratory  in 
Durham,  NC,  as  one  example. 

And,  fourth,  technology  centers.  These  are  usually  located  at,  or 
affiliated  with,  universities  that  are  tied  to  local  or  regional  econo- 
mies; for  example,  the  Basic  Industry  Research  Institute  at  North- 
western University. 

Items  1  and  2  on  that  list  can  be  seen  as  end  points  on  a  continu- 
um. Items  3  and  4  lie  somewhere  in  between.  At  one  end  of  the 
continuum  lie  the  large  national  facilities,  which  because  of  their 
very  size  have  significant  economic  benefits  for  the  communities  in 
which  they  are  located. 

The  decisions  on  where  to  put  those  facilities  have  usually  fol- 
lowed heated  political  struggles,  and  no  doubt  they  always  will. 
Almost  without  exception,  though,  the  battle  has  been  waged 
arnong  competitors  that  have  been  chosen  from  a  larger  group, 
using  criteria  of  scientific  quality  as  judged  by  those  who  are  quali- 
fied to  make  such  a  judgment. 

At  the  other  end  of  the  continuum  lie  the  many  decisions  about 
campus  facilities  for  the  conduct  of  programs  of  research.  These 
were  the  meat  and  potatoes  of  the  Government's  Facilities  Support 
Program  of  the  1960's,  and  the  disappearance  of  those  programs  in 
the  late  1960's  is  one  important  explanation  of  the  pressures  that 
Members  of  Congress  are  now  feeling. 

There  was  and  is  no  sense  in  which  these  could  be  called  nation- 
al facilities,  and  in  most  cases  they  were  not  even  really  regional 
facilities.  Instead,  they  were  essential  elements  in  the  capacity  of 
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individual  institutions  to  do  good  research.  It  was  expected  that  the 
research  done  in  them  would  very  largely  be  competitively  funded 
research  projects  for  which  faculty  would  apply  and  whose  quality 
would  be  judged  by  other  scientists. 

Indeed,  one  criterion  of  success  in  winning  facilities  funds  was 
the  judgment  that  the  research  to  be  housed  in  the  building  was 
likely  to  be  of  high  enough  quality  to  win  such  awards.  Parentheti- 
cally, Mr.  Chairman,  where  the  notion  arose  that  facilities  pro- 
grams operated  by  the  Federal  Government  have  not  been  peer  re- 
viewed is  a  mystery  to  me.  It  is  simply  flatly  contradictory  to  the 
facts. 

What  marks  the  middle  two  categories  is  their  connection  to 
local  or  regional  economic  development.  The  criteria  for  locating 
facilities  that  are  thought  to  be  important  to  plans  for  economic  de- 
velopment are  bound  to  give  weight  to  considerations  other  than 
scientific  quality.  Economic  goods  are  political  prizes  and  will  be 
fought  for  as  such. 

However,  that  still  leaves  unanswered  the  question,  What  are 
the  rules  of  battle?  That  has  become  a  critically  important  ques- 
tion, because  what  we  have  witnessed  in  the  last  2  years  is  a  blur- 
ring of  the  reasonably  clear  categories  that  the  Academy  report  de- 
scribed. 

Part  of  that  blurring  is,  it  should  be  said,  tactical  in  nature.  The 
Columbia  University  chemistry  building,  for  example,  which  was 
authorized  by  floor  amendment  to  the  DOE  authorization  2  years 
ago,  was  described  a.s  the  National  Center  for  Chemical  Research 
because,  I  would  guess,  a  stronger  case  could  be  made  for  congres- 
sional action  on  a  national  facility  than  on  a  merely  very  distin- 
guished chemistry  research  program  of  a  single  university. 

But  in  larger  part,  the  blurring  represents  a  recent  and  quite 
widespread  belief  that  science  and  technology  must  be  the  center- 
pieces of  modern  economic  development.  As  more  States  and  local- 
ities come  to  believe  in  that  relationship,  they  will  turn  to  their 
universities  to  be  leaders  of  their  development  programs  and  to 
their  representatives  in  Congress  to  provide  the  wherewithal  for 
university  participation,  just  as  they  have  long  done  for  flood  con- 
trol, rural  electrification,  hydroelectric  power,  and  other  large  cap- 
ital projects  essential  to  local  economic  well-being. 

Those  demands  are  real;  they  are  not  at  all  frivolous;  and  they 
need  to  be  attended  to.  However,  if  they  are  not  dealt  with  by  the 
Congress  in  a  thoughtful  way,  the  consequences  to  our  research 
system  will  be  severe.  The  effects  of  investing  our  scarce  resources 
in  other  than  the  best  research  will  be  measured  in  terms  of  dimin- 
ished productivity,  decreased  competitiveness,  and  opportunities 
lost. 

Over  time,  a  general  weakening  of  the  research  enterprise  could 
well  result.  This,  of  course,  would  be  precisely  the  opposite  outcome 
intended  by  present  attempts  to  strengthen  our  economic  competi- 
tiveness and  national  security. 

Some  projects,  presented  to  the  Congress  wrapped  in  the  rubric 
of  economic  development,  can  hardly  be  justified  by  the  stimulus 
they  will  give  to  local  economies,  whatever  their  intrinsic  merits 
might  be.  Other  projects  presented  to  the  Congress  as  national  ex- 
emplar or  national  demonstration  projects  seem  able  to  demon- 
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strate  only  the  political  manipulation  of  congressional  authoriza- 
tion and  appropriation  processes. 

Just  a  few  years  ago  such  projects  probably  would  have  been 
wrapped  in  the  rubric  of  energy  independence  or  the  need  to  pro- 
tect the  environment.  Who  can  predict  the  project  rationale  that 
surely  will  precede  local  economic  development?  I  urge  the  Con- 
gress to  maintain  a  commitment  to  the  long-term  welfare  of  our  re- 
search system  and  resist  such  narrow,  shortsighted,  and  ultimately 
harmful  appeals. 

Even  more  serious,  however,  for  the  future  of  America's  scientif- 
ic and  technological  capability  is  the  possibility — I  would  argiie 
that  it  is  the  likelihood — that  the  habit  of  treating  scientific  facili- 
ties as  economic  goods  will  lead  to  treating  scientific  projects  as 
economic  goods.  There  is  a  connection  between  a  building  and  what 
goes  on  in  that  building. 

As  Dr.  Sproull's  testimony  yesterday  before  the  panel  so  ably  ex- 
plained, previous  decisions  on  research  facilities  thoroughly  recog- 
nized that  connection  in  the  decision  process.  It  is  inconceivable  to 
me  that  facilities  bargained  for  in  the  Congress  on  the  basis  of 
their  connection  to  the  condition  of  local  economies  will  be  allowed 
to  lie  fallow  because  the  scientists  in  them  are  unable  to  compete 
successfully  for  project  funds  from  NSF,  NIH,  DOE,  or  other  Feder- 
al agencies. 

It  is  essential  that  steps  be  taken  now  to  avoid  sliding  into  deci- 
sions about  what  science  will  be  done  and  who  will  do  it  that  are 
based  on  which  district  has  the  most  effective  representative,  or 
which  institution  has  cultivated  members  most  effectively,  rather 
than  which  science  should  be  done  and  who  is  best  able  to  do  it. 

The  Congress  has  displayed  remarkable  forbearance  with  respect 
to  such  decision  for  nearly  40  years.  Even  faced  with  new  pressures 
from  constituents  and  others,  it  is  within  the  ability  of  the  institu- 
tion to  find  new  ways  to  cope.  If  there  is  within  the  Congress  a  dis- 
position to  adapt  the  real  strengths  of  its  old  ways  to  the  realities 
of  national  needs  in  the  presence  of  scarcity,  it  must  be  based  on 
the  understanding  that  decisions  about  who  will  do  what  science 
where  should  be  made  only  after  the  competitors  for  funds  have 
been  subjected  to  competent  objective  review  by  knowledgeable  pro- 
fessionals. 

I  would  want  that  rule  to  be  close  to  inviolable  with  respect  to 
decisions  about  particular  projects  or  programs  of  research.  In 
other  cases — for  example,  those  having  to  do  with  facilities — other 
criteria  may  be  relevant  to  a  final  decision,  but  they  should  only  be 
invoked  with  respect  to  those  competitors  judged  to  be  qualified  to 
do  the  work. 

What  that  proposition  would  do  is  to  make  the  accepted  practice 
in  dealing  with  national  facilities  the  minimum  standard  in  decid- 
ing on  other  facilities  as  well.  The  acceptance  of  such  a  self-deny- 
ing ordinance  by  the  Congress  would  be  a  helpful  step  toward  pol- 
ic5miaking. 

I  would  also  urge  a  second  proposition  with  respect  to  facilities; 
namely,  that  the  Congress  will  prevent  the  existence  of  a  building 
from  dictating  decisions  about  project  funding.  If  American  science 
is  to  continue  to  flourish,  we  need,  above  all,  to  sustain  mecha- 
nisms that  support  the  best  people  in  the  best  work,  to  the  extent 
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that  competent  professionals  are  able  to  make  those  judgments.  To 
accept  a  lesser  standard  is  to  invite  erosion  of  an  enterprise  on 
which  so  much  depends. 

I  hope  that  this  committee  will  seize  the  opportunity  that  it  has 
created  and  lead  the  Congress  to  a  new  appreciation  of  its  own 
strengths  and  limitations  in  treating  issues  involving  science  and 
technology.  That  would  be  a  contribution  worth  our  applause. 

I  thank  you  for  your  patience,  Mr.  Chairman. 

[The  prepared  statement  of  Dr.  Rosenzweig  follows:] 
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Prepared  Statement  of  Dr.  Robert  M.  Rosenzweig,  President,  Association  of 
American  Universities 

Mr.  Chairman  and  Members  of  the  Committee: 


I  appreciate  the  opportunity  to  appear  here  today.   I  wish 
that  I  could  discuss  with  you  the  full  range  of  important  and 
fascinating  questions  included  in  your  study  agenda  under  the 
heading  of  Science  in  the  Political  Process.   I  fear,  however, 
that  the  limits  on  your  time  and  my  knowledge  combine  to  make 
that  impractical.   Instead,  I  want  to  discuss  with  you  an 
extremely  important  question  of  science  policy,  one  that  has 
taken  on  a  new  and  special  urgency  in  recent  years.   In  its 
broadest  and  most  useful  form,  that  question  is:   What  role 
should  the  Congress  play  in  making  decisions  that  affect  the 
conduct  of  scientific  and  technological  research? 

You  will  note  that  this  is  not  the  related  question  that  is 
so  frequently  asked,  namely:   what  is  the  proper  role  of  experts 
and  specialists  in  making  policy  that  has  significant  scientific 
content?  That  question  has  an  ancient  and  honorable  historical 
lineage  and  has  been  the  object  of  a  body  of  literature  that  has 
grown  larger  as  the  importance  of  science  and  technology  has 
grown  larger.   The  committee  will  necessarily  confront  the  role 
of  the  expert  in  a  variety  of  forms  as  it  proceeds  in  this  study. 
For  now,  though,  I  want  to  consider  with  you  the  role  of  the 
nonexpert — the  Member  of  Congress — in  making  policies  that  will 
profoundly  affect  what  science  is  done,  where  it  will  be  done, 
and  who  will  do  it. 
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Let  me  start,  then,  by  suggesting  that  questions  about  the 
role  of  Congress  should  really  be  understood  to  mean  the  roles  of 
Congress.   As  science  and  technology  have  come  to  touch  ever 
larger  areas  of  modern  life,  they  have  evoked  demands  for  public 
attention  that,  in  a  democracy,  quickly  become  the  concern  of  the 
public's  elected  representatives.   The  Congress  can  and  often 
does  play  a  number  of  different  roles,  each  of  them  of  poten- 
tially great  import.   For  example,  the  Congress  frequently  must 
deal  with  regulatory  issues  of  great  significance  to  the  conduct 
of  science.   To  mention  but  a  few  that  have  arisen  in  recent 
years,  there  have  been  major  debates  over  the  regulation  of 
recombinant  DNA  research,  the  use  of  human  subjects  in  research, 
the  use  of  animals  in  research,  the  propriety  of  fetal  research, 
a  variety  of  environmental  issues,  and  the  wisdom  of  controlling 
scientific  communication  in  the  interest  of  national  security 
through  the  Export  Control  Act. 

In  addition  to  those  regulatory  activities,  and  sometimes 
overlapping  them,  the  Congress  has  frequently  played  an  active 
oversight  and  early-warning  role.   In  recent  years,  there  have 
been  useful  hearings  on  a  variety  of  ethical  issues  arising  from 
genetic  engineering  and  the  growing  connections  between  universi- 
ties and  industry  and,  of  course,  the  extensive  study  by  this 
committee,  of  which  this  hearing  is  a  part. 

More  conventionally,  the  Congress  affects  science  by  its 
regular  authorizing  and  appropriating  activities,  and  increas- 
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ingly  through  its  actions  on  tax  policy,  anti-trust  policy,  and 
patent  and  copyright  policy. 

I  don't  intend  here  an  exhaustive  catalog  of  the  important 
ways  in  which  the  Congress,  by  what  it  does  or  does  not  do, 
affects  the  conduct  of  science.   I  think  the  point  should  be 
clear,  though,  that  the  health  of  science  in  the  United  States  is 
intimately  connected  with  the  wisdom  of  a  large  number  and  wide 
range  of  decisions  made  in  this  legislative  body. 

It  is  important  to  understand,  especially  so  for  members  of 
the  academic  and  scientific  communities,  that  the  Congress  is  so 
deeply  involved  in  science  policy  because  many  issues  of  science 
policy  touch  on  important  values  and  interests  of  the  citizenry, 
and  because  they  are  frequently  causes  of  conflict.   Issues  of 
that  description  often  find  their  way  into  the  political  arena  in 
a  democratic  society.   That  is  not  something  to  apologize  for;  it 
is  something  to  take  pride  in,  even  though  the  processes  of 
resolution  are  often  messy  and  in  some  respects  perhaps  less 
satisfactory  than  some  hypothetical  ideal. 

Having  said  that,  it  is  also  necessary  to  say  that  not  all 
issues  fitting  that  description  are  best  dealt  with  through 
political  instrumentalities,  even  though  they  could  be.   On 
occasion  political  leaders,  like  judges,  refrain  from  involving 
themselves  in  issues  for  a  variety  of  reasons,  including  the 
judgment  that  other  means  are  clearly  preferable,  and  to  preempt 
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those  means  would  produce  less  desirable  results  and  do  a 
disservice  to  the  public. 

The  task  of  the  Congress  with  respect  to  its  role  in  shaping 
science  policy  is  to  decide  where  to  be  active  and  where  to 
exercise  restraint;  where  its  distinctive  ways  of  reaching 
agreement  will  promote  the  public's  interest  in  science  and 
technology  and  where  they  will  not.   Since  the  Congress  neces- 
sarily plays  many  roles,  depending  on  the  area  of  policy  under 
consideration,  this  challenge  is  not  likely  to  be  met  by  a  single 
position  based  on  a  single  overarching  principle.   What  is  called 
for  is  the  development  of  a  set  of  expectations  about  Congres- 
sional behavior  based  on  thoughtful  consideration  of  the  require- 
ments of  politics,  the  requirements  of  science  and  technology, 
and  the  nature  of  the  decisions  to  be  made. 

At  this  point  I  must  make  an  essential  digression.   Univer- 
sities also  have  responsibilities  and  a  role  to  play  here.   The 
questions  must  not  be  directed  solely  to  the  Congress. 

If  our  research  system  is  to  continue  to  thrive  and  set  the 
standards  for  research  excellence,  the  task  of  universities  is  to 
gain  a  deeper  appreciation  of  and  respect  for  the  role  of  the 
Congress  in  shaping  science  policy.   No  less  than  the  members  of 
the  Congress,  universities  and  their  representatives  need  to 
exercise  judgment  and  restraint  as  they  present  their  individual 
and  collective  needs  to  their  Congressional  representatives. 
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Universities  must  be  sensitive  to  the  reactive  nature  of  the 
Congress  and  must  respect  the  necessary  and  legitimate  responsi- 
bility of  Members  to  respond  to  constituent  needs.   The  vulnera- 
bilities of  Congressional  processes  should  not  be  exploited  for 
narrow  institutional  gain  if  the  price  of  doing  so  is  to  weaken 
further  the  collective  esteem  for  established  and  proven 
processes  of  allocating  national  resources  for  research.   If  the 
Congress  needs  to  fashion  a  set  of  expectations  about  its 
behavior  in  the  science  policy  arena,  so,  too,  do  individual 
institutions  and  their  representatives.   Self-restraint  on  both 
sides  will  help  to  prevent  harsh  economic  realities  and  the 
resulting  politics  of  scarcity  from  seriously  weakening  the 
foundations  of  our  unique  research  enterprise. 

Some  in  the  Congress  and  elsewhere  have  wondered  why  the  AAU 
and  other  voluntary  organizations  do  not  impose  sanctions  on 
members  who  are  driven  by  scarcity  and  opportunism  to  make  direct 
appeals  to  the  Congress.   From  personal  experience  I  can  assure 
you  that  there  are  real  and  important  limits  on  the  ability  of 
voluntary  associations  to  control  the  behavior  of  their  indi- 
vidual members.   They  simply  lack  the  means  to  do  so  without 
engaging  in  self-destructive  behavior.   That  is  why  the  mutual 
understanding  and  self-restraint  of  the  Congress  and  the  univer- 
sity community  are  essential. 

What  may  be  surprising  to  the  committee  as  it  considers  this 
matter  is  how  little  attention  has  been  given  to  the  role  of 
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Congress  in  science  policy.   In  sharp  contrast  to  the  rich 
literature  examining  the  role  of  expert  knowledge,  I  would  submit 
that  this  committee  will  have  great  difficulty  in  finding 
guidance  from  systematic,  empirical,  or  normative  analysis  of 
Congress's  role  in  this  important  domain. 

In  the  last  year,  we  have  learned  just  how  unfortunate  that 
inattention  has  been.   As  this  committee  well  knows,  we  have  been 
engaged  in  a  noisy  controversy  about  one  aspect  of  the  Congres- 
sional role,  that  having  to  do  with  the  allocation  of  funds  for 
scientific  facilities.   The  controversy  involves  a  number  of 
instances  in  which  the  Congress  has  made  appropriations  for  the 
construction  of  research  facilities  at  particular  universities 
without  either  a  competitive  application  process  or  a  profes- 
sional review  prior  to  approval.   The  practice  appears  to  have 
grown  in  the  last  two  years.   Some,  including  those  who  have 
benefited  from  it  or  hope  to,  say  that  it  is  a  perfectly  legiti- 
mate, indeed  time-honored,  way  of  doing  business.   They  point  to 
a  number  of  instances  in  the  past  in  which  particular  decisions 
can  be  traced  to  the  influence  of  a  powerful  Congressional 
patron,  and  they  profess  to  wonder  why  there  is  such  a  fuss 
simply  because  what  was  once  done  behind  the  scenes  has  now 
become  more  visible.   Others,  of  whom  I  am  one,  say  that  this 
reading  of  the  record  in  fact  distorts  it,  that  a  fairer  reading 
of  the  record  will  show  truly  remarkable  Congressional  self- 
restraint  in  dealing  with  decisions  on  scientific  facilities,  and 
that  actions  of  the  last  two  or  three  years  mark  a  change  in 


134 


behavior  which,  unchecked,  will  be  inimical  to  the  public's 
interest  in  supporting  high-quality  science. 

It  has  been,  until  now,  an  unsatisfactory  debate.   History 
has  provided  no  authoritative  guide  to  past  practices  because  no 
reliable  history  exists.   More  fundamentally,  the  debate  has  gone 
on  as  if  it  had  no  connection  to  the  general  question  of  what 
role  the  Congress  can  and  must  play  in  forming  science  policy  if 
the  system  is  to  operate  properly  and,  conversely,  what  actions 
the  Congress  should  refrain  from  taking  for  the  same  reason. 
Consequently,  we  have  seen  a  hopeless  muddle  over  the  difference 
between  the  right  to  take  a  particular  action  and  the  wisdom  of 
doing  so.   Self-interest  has  flown  under  the  banner  of  the  First 
Amendment  right  of  citizens  to  petition  the  Congress  and  the 
corresponding  power  of  the  Congress  to  respond  as  it  chooses; 
cynicism  about  universities  and  science  has  grown  in  the  Congress 
and  in  the  press,  and  cynicism  about  the  Congress  has  grown  in 
the  press,  in  the  universities,  and  among  scientists.   I  don't 
think  "unsatisfactory"  is  too  strong  a  word. 

And  unsatisfactory  it  will  remain  unless  we  can  erect  a 
strong  and  defensible  framework  for  building  a  thoughtful  and 
useful  role  for  the  Congress  in  science  policy,  a  role  that  is 
consistent  with  the  history  and  traditions  of  our  political 
system,  that  meets  the  legitimate  political  needs  of  Members  of 
Congress  and  defends  them  against  illegitimate  demands,  and  that 
helps  sustain  the  highest  quality  scientific  and  technological 
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work  of  which  our  people  are  capable.   This  committee  has  an 
opportunity  to  make  an  important  contribution  toward  that  end.   I 
would  like  to  spend  the  few  minutes  remaining  to  me  here  by 
making  some  suggestions  about  the  contours  of  that  role. 

Some  propositions  seem  to  me  relatively  easy  and  non- 
controversial.   There  is  little  remaining  argument  over  the 
proposition  that  the  federal  government  must  be  centrally 
involved  in  the  support  of  fundamental  research  and  training  for 
research  in  science  and  technology  over  a  wide  range  of  disci- 
plines.  That  being  so,  committees  of  Congress  will  be  regularly 
involved  in  science  policy  through  the  usual  activities  of 
authorization  and  appropriation. 

Nor  is  there  dispute  any  longer  over  the  legitimacy  of 
Congressional  concern  for  regulatory  issues  in  science.   We  are 
long  past  the  time  when  it  could  be  argued  that  the  imperatives 
of  science  and  technology  sweep  aside  all  other  social  values  and 
community  interests.   Environmental  and  safety  concerns,  as  well 
as  ethical  considerations  in  the  uses  of  new  knowledge,  are 
widely  seen  as  legitimate  issues  for  deliberation  in  the 
Congress. 

If  legitimacy  of  a  Congressional  role  is  not  at  issue  in 
these  areas,  the  wisdom  of  any  particular  action,  or  of  the  need 
to  take  action,  very  likely  will  be  in  every  instance.   I  take 
that  not  as  a  denial  of  Congressional  responsibility,  but  as 
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reassuring  evidence  that  the  Congress  will  not  be  left  to 
discharge  its  responsibility  unchecked  by  public  scrutiny  and 
debate. 

I  suppose  that  one  could  say  that  the  controversy  of  the 
last  two  years  also  involves  an  area  in  which  the  legitimacy  of 
Congressional  action  is  not  at  issue.   Certainly  it  is  true  that 
in  other  policy  domains  in  which  money  is  distributed,  active 
involvement  by  Members  in  who  gets  how  much  is  the  norm.   That 
involvement  is  not  limited  to  an  interest  in  setting  distribution 
formulas,  but  frequently  reaches  directly  to  decisions  about  the 
location  of  individual  projects. 

In  general,  Members  of  Congress  have  not  been  involved  in 
decisions  about  scientific  projects  to  nearly  that  degree. 
Decisions  about  which  scientific  projects  should  be  funded  have 
been  made  almost  entirely  without  direct  Congressional  involve- 
ment, and  almost  always  only  after  competent  professional  review 
of  the  merits  of  the  work  to  be  done.   The  record  with  respect  to 
facilities  is  more  mixed,  but  it  is  mixed  in  a  reasonably  orderly 
way  that  suggests  the  existence  of  at  least  tacit  understandings 
about  what  is  appropriate  Congressional  action  and  what  is  not. 

The  Committee  on  Science,  Engineering  and  Public  Policy  of 
the  National  Academy  of  Sciences,  in  its  recent  report,  "The 
Outlook  for  Science  and  Technology  1985,"  illuminates  that  order 
by  classifying  four  kinds  of  facilities  projects: 
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1.  National  facilities,  intended  to  serve  a  national,  often 
international,  research  community — for  example,  the 
Fermi  National  Accelerator  Laboratory  in  Illinois. 

2.  University-based  research  facilities;  a  new  or  renovated 
chemistry  or  engineering  building  is  an  example. 

3.  Regional  research  facilities  usually  based  at  a 
university;  the  report  cites  the  Triangle  Universities 
Nuclear  laboratory  in  Durham,  North  Carolina,  as  one 
example. 

4.  Technology  centers;  these  are  usually  located  at  or 
affiliated  with  universities  that  are  tied  to  local  or 
regional  economies — for  example,  the  Basic  Industry 
Research  Institute  at  Northwestern  University. 

Items  one  and  two  on  that  list  can  be  seen  as  end  points  on 
a  continuum.   Items  three  and  four  lie  somewhere  in  between.   At 
one  end  of  the  continuum  lie  the  large  national  facilities,  which 
because  of  their  very  size  have  significant  economic  benefits  for 
the  communities  in  which  they  are  located.   The  decisions  on 
where  to  put  those  facilities  have  usually  followed  heated 
political  struggles,  and  no  doubt  they  always  will.   Almost 
without  exception,  though,  the  battle  has  been  waged  among 
competitors  that  have  been  chosen  from  a  larger  group,  using 
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criteria  of  scientific  quality  as  judged  by  those  who  are 
qualified  to  make  such  a  judgment. 

At  the  other  end  of  the  continuum  lie  the  many  decisions 
about  campus  facilities  for  the  conduct  of  programs  of  research. 
These  were  the  meat  and  potatoes  of  the  government's  facilities 
support  programs  of  the  1960s,  and  the  disappearance  of  those 
programs  in  the  late  '60s  is  one  important  explanation  of  the 
pressures  that  Members  of  Congress  are  now  feeling.   There  was 
and  is  no  sense  in  which  these  could  be  called  national  facili- 
ties, and  in  most  cases  they  were  not  really  even  regional 
facilities.   Instead,  they  were  essential  elements  in  the  capac- 
ity of  individual  institutions  to  do  good  research.   It  was 
expected  that  the  research  done  in  them  would  very  largely  be 
competitively  funded  research  projects  for  which  faculty  would 
apply  and  whose  quality  would  be  judged  by  other  scientists. 
Indeed,  one  criterion  of  success  in  winning  facilities  funds  was 
the  judgment  that  the  research  to  be  housed  in  the  building  was 
likely  to  be  of  high  enough  quality  to  win  such  awards. 

What  marks  the  middle  two  categories  is  their  connection  to 
local  or  regional  economic  development.   The  criteria  for  locat- 
ing facilities  that  are  thought  to  be  important  to  plans  for 
economic  development  are  bound  to  give  weight  to  considerations 
other  than  scientific  quality.   Economic  goods  are  political 
prizes  and  will  be  fought  for  as  such.   However,  that  still 
leaves  unanswered  the  question:   What  are  the  rules  of  battle? 
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That  has  become  a  critically  important  question,  because  what  we 
have  witnessed  in  the  last  two  years  is  a  blurring  of  the 
reasonably  clear  categories  that  the  Academy  report  described. 

Part  of  that  blurring  is,  it  should  be  said,  tactical  in 
nature.   The  Columbia  University  chemistry  building,  for  example, 
which  was  authorized  by  floor  amendment  to  the  DOE  Authorization 
two  years  ago,  was  described  as  the  National  Center  for  Chemical 
Research  because,  I  would  guess,  a  stronger  case  could  be  made 
for  Congressional  action  on  a  national  facility  than  on  a  merely 
very  distinguished  chemistry  research  program  of  a  single  univer- 
sity.  But  in  larger  part,  the  blurring  represents  a  recent  and 
quite  widespread  belief  that  science  and  technology  must  be  the 
centerpieces  of  modern  economic  development.   As  more  states  and 
localities  come  to  believe  in  that  relationship,  they  will  turn 
to  their  universities  to  be  leaders  of  their  development  programs 
and  to  their  representatives  in  Congress  to  provide  the  where- 
withal for  university  participation,  just  as  they  have  long  done 
for  flood  control,  rural  electrification,  hydroelectric  power, 
and  other  large  capital  projects  essential  to  local  economic 
well-being. 

Those  demands  are  real,  they  are  not  at  all  frivolous,  and 
they  need  to  be  attended  to.   However,  if  they  are  not  dealt  with 
by  the  Congress  in  a  thoughtful  way,  the  consequences  to  our 
research  system  will  be  severe.   The  effects  of  investing  our 
scarce  resources  in  other  than  the  best  research  will  be  measured 
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in  terms  or  aiminished  productivity,  decreased  competitiveness, 
ana  opportunities  lost.   Over  time  a  general  weakening  of  the 
research  enterprise  could  well  result.   This,  of  course,  would  be 
precisely  the  opposite  outcome  intended  by  present  attempts  to 
strengthen  our  economic  competitiveness  and  national  security. 

Some  projects,  presented  to  the  Congress  wrapped  in  the 
rubric  of  economic  development,  can  hardly  be  justified  by  the 
stimulus  they  will  give  to  local  economies,  whatever  their 
intrinsic  merits  might  be.   Other  projects  presented  to  the 
Congress  as  "national  exemplar"  or  "national  demonstration" 
projects  seem  able  to  demonstrate  only  the  political  manipulation 
of  Congressional  authorization  and  appropriation  processes.   Just 
a  few  years  ago  such  projects  probably  would  have  been  wrapped  in 
the  rubric  of  energy  independence  or  the  need  to  protect  the 
environment,   who  can  predict  the  project  rationale  that  surely 
will  succeed  local  economic  development?   I  urge  the  Congress  to 
maintain  a  commitment  to  the  long-term  welfare  of  our  research 
system  and  resist  such  narrow,  shortsighted,  and  ultimately 
harmful  appeals. 

Even  more  serious,  however,  for  the  future  of  America's 
scientific  and  technological  capability  is  the  possibility — I 
would  argue  that  it  is  the  likelihood — that  the  habit  of  treating 
scientific  facilities  as  economic  goods  will  lead  to  treating 
scientific  projects  as  economic  goods.   There  is  a  connection 
between  a  building  and  what  goes  on  in  that  building.   As  Dr. 
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Robert  Sproull's  testimony  yesterday  before  the  Panel  so  ably 
explained,  previous  decisions  on  research  facilities  thoroughly 
recognized  that  connection  in  the  decision  process.   It  is 
inconceivable  to  me  that  facilities  bargained  for  in  the  Congress 
on  the  basis  of  their  connection  to  the  condition  of  local 
economies  will  be  allowed  to  lie  fallow  because  the  scientists  in 
them  are  unable  to  compete  successfully  for  project  funds  from 
NSF,  NIH,  DOE,  or  Other  federal  agencies.   It  is  essential  that 
steps  be  taken  now  to  avoid  sliding  into  decisions  about  what 
science  will  be  done  and  who  will  do  it  that  are  based  on  which 
district  has  the  most  effective  Representative,  or  which  institu- 
tion has  cultivated  Members  most  effectively,  rather  than  which 
science  should  be  done  and  who  is  best  able  to  do  it. 

The  Congress  has  displayed  remarkable  forebearance  with 
respect  to  such  decisions  for  nearly  forty  years.   Even  faced 
with  new  pressures  from  constituents  and  others,  it  is  within  the 
ability  of  the  institution  to  find  new  ways  to  cope.   If  there  is 
within  the  Congress  a  disposition  to  adapt  the  real  strengths  of 
its  old  ways  to  the  realities  of  national  needs  in  the  presence 
of  scarcity,  it  must  be  based  on  the  understanding  that  decisions 
about  who  will  do  what  science  where  should  be  made  only  after 
the  competitors  for  funds  have  been  subjected  to  competent 
objective  review  by  knowledgeable  professionals.   I  would  want 
that  rule  to  be  close  to  inviolable  with  respect  to  decisions 
about  particular  projects  or  programs  of  research.   In  other 
cases — for  example,  those  having  to  do  with  facilities — other 
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criteria  may  be  relevant  to  a  final  decision,  but  they  should 
only  be  invoked  with  respect  to  those  competitors  judged  to  be 
qualified  to  do  the  work. 

What  that  proposition  would  do  is  to  make  the  accepted 
practice  in  dealing  with  national  facilities  the  minimum  standard 
in  deciding  on  other  facilities  as  well.   The  acceptance  of  such 
a  self-denying  ordinance  by  the  Congress  would  be  a  helpful  step 
toward  orderly  policy  making. 

I  would  also  urge  a  second  proposition  with  respect  to 
facilities,  namely:   that  the  Congress  will  prevent  the  existence 
of  a  building  from  dictating  decisions  about  project  funding.   If 
American  science  is  to  continue  to  flourish,  we  need,  above  all, 
to  sustain  mechanisms  that  support  the  best  people  in  the  best 
work,  to  the  extent  that  competent  professionals  are  able  to  make 
those  judgments.   To  accept  a  lesser  standard  is  to  invite 
erosion  of  an  enterprise  on  which  so  much  depends. 

I  very  much  hope  that  this  Committee  will  seize  the  oppor- 
tunity that  it  has  created  and  lead  the  Congress  to  a  new 
appreciation  of  its  own  strengths  and  limitations  in  treating 
issues  involving  science  and  technology.   That  would  be  a 
contribution  worth  our  applause. 


15 


143 


DISCUSSION 


Mr.  FuQUA.  Dr.  Rosenzweig,  we  have  a  vote  and  we  will  recess 
for  a  few  moments  while  we  respond  to  the  vote;  then  we  will 
resume  with  the  questions. 

Dr.  Rosenzweig.  Thank  you. 

[Recess.] 

Mr.  FuQUA.  The  task  force  will  resume. 

Dr.  Rosenzweig,  your  statement  throughout  was  replete  with  the 
wish  that  Congress  not  get  involved,  but  there  are  political  forces 
in  town  that  also  operate.  It  can  be  the  Executive  Office  of  the 
President;  it  can  be  agencies  that  have  their  own  political  reasons 
for  doing  things,  that  may  not  object  to  things  happening  that  way. 

But  do  you  think  the  peer  review  system  as  we  see  it  today,  has 
it  helped  to  broaden  the  basic  research  throughout  the  country? 
When  you  look  at  some  of  the  figures  of  those  that  have  been  the 
most  successful  in  getting  Federal  programs,  they  continue  to  be 
the  most  successful.  And  yet  you  find  in  some  cases  schools  that 
are  emerging  or  have  put  great  financial  efforts  by  State  or  private 
funds  into  trying  to  upgrade  their  schools;  yet  they  are  not  up  into 
that  top  50  category.  Has  it  served  to  broaden  that? 

In  the  charter  of  the  National  Science  Foundation,  it  states:  "In 
exercising  the  authority  and  discharging  the  functions  referred  to 
in  the  foregoing  subsections,  it  shall  be  the  objective  of  the  Founda- 
tion to  strengthen  research  and  education  in  the  sciences,  including 
independent  research  by  individuals,  throughout  the  United  States, 
and  to  avoid  undue  concentration  of  such  research  and  education." 
Has  that  been  carried  out? 

Dr.  Rosenzweig.  I  think  that  the  system  we  have  developed  and 
operated  in  those  agencies  has  produced  the  best  balance  of  high- 
quality  research  and  reasonably  wide  distribution  of  research  funds 
that  one  can  get  out  of  a  system  that  is  developed  and  operated  by 
fallible  human  beings. 

Let  me  approach  it  in  a  couple  of  different  ways.  It  is  frequently 
said  that  the  rich  get  richer  and  it  is  impossible  for  those  whose 
noses  are  pressing  against  the  candy  store  window  to  get  inside  the 
candy  store. 

Well,  in  fact  that  is  not  the  truth,  or  at  least  it  is  an  oversimplifi- 
cation. Within  the  last  20  years,  let's  say— not  an  unreasonable 
period  of  time — let  me  cite  the  following  institutions  that  have 
gone  from  being  good  institutions  to  being  quite  distinguished  insti- 
tutions and  have  had  that  recognized  in  Federal  funding. 

The  leading  example  probably  is  Stanford,  which  was  a  reasona- 
ble regional  institution  maybe  25  years  ago  and  is  now  a  first-class 
institution.  But  in  addition  to  that,  I  would  cite,  for  example, 
UCLA,  the  University  of  Arizona,  the  University  of  Florida,  the 
University  of  Utah. 

All  of  these  are  institutions  that  have  made  major  strides  over 
the  last  two  decades,  helped  by — not  hindered  by,  but  helped  by — 
the  fact  that  when  they  got  through  their  own  efforts  and  re- 
sources, State  efforts,  local  fundraising  efforts,  when  they  got  to 
the  point  at  which  their  faculty  were  competitive  for  grants,  they 
got  grants,  and  the  reason  they  got  them  is  because  the  system  is 
essentially  a  fair  one.  On  the  whole,  to  a  remarkable  degree,  it  re- 
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wards  quality.  It  seems  to  me  we  cannot  ask  for  anything  more 
than  that  from  a  system. 

I  would  also  say,  if  you  want  to  know  why  more  institutions 
don't  make  it — it  may  seem  frivolous,  but  let  me  put  it  this  way. 
Sports  writers  wonder  why  the  Boston  Celtics  and  the  Los  Angeles 
Lakers,  year  after  year  after  year,  make  it  to  the  finals  of  the  NBA 
championships,  even  though  the  system  in  the  NBA  is  rigged 
against  that  sort  of  thing  happening.  The  last  are  first  in  the  draft, 
and  the  first  are  last.  They  put  on  a  cap  on  the  total  salaries  that 
any  team  can  pay.  And  it  doesn't  matter.  Year  after  year,  the  same 
teams  turn  out  on  top.  Why  is  that? 

Well,  it  has  something  to  do  with  good  management.  It  has  some- 
thing to  do  with  aggressiveness,  with  the  ability  to  judge  talent, 
with  local  support  of  a  team.  There  are  a  lot  of  factors  involved 
that  cannot  be  changed  simply  by  jiggering  the  system  to  produce 
artificial  advantages. 

Mr.  FuQUA.  When  certain  aspects  of  activities  such  as  science  are 
exempted  from  political  determination,  what  happens  to  the  politi- 
cal accountability  for  individual  legislators  or  Governors  or  Sena- 
tors? 

Dr.  RosENZWEiG.  That  is  an  excellent  question,  and  I  hope  I  am 
not  misunderstood  as  believing  or  arguing  that  anything  that  the 
Government  touches  is  going  to  be  free  from  political  influence.  I 
mean,  that  is  like  arguing  that  you  can  stand  up  and  float  off  into 
space,  contrary  to  the  laws  of  gravity. 

There  will  be  politics.  The  question  is  how  the  role  of  politics 
ought  to  be  shaped  and  defined  in  this  area  as  opposed  to  other 
areas,  and  I  think  that  there  are  some  distinctive  characteristics  of 
science  and  the  public's  interest  in  science  that  require  a  kind  of 
self-restraint  by  Members  of  Congress  that  has  been  amply  reward- 
ed in  the  past.  The  Nation  has  prospered  in  part  as  a  consequence 
of  those  acts  of  self-restraint,  and  that  will  continue  to  be  rewarded 
in  the  future. 

I  don't  think  we  are  going  to  banish  politics.  I  would  be  opposed 
to  it.  I  mean,  I  like  politics.  I  think  it  is  fun.  It  is  one  of  the  reasons 
I  am  here.  But  I  think  it  operates  in  different  ways  in  different 
areas  of  public  policy. 

Mr.  FuQUA.  How  about  in  cases  like  at  NIH,  where  there  has 
been  great  public  pressure  to  create  different  divisions  within  that 
addressing  specific  diseases — arthritis,  cancer,  heart,  and  stroke? 
Would  you  classify  that  as  too  much  Federal  involvement?  That 
didn't  say  where  the  money  was  going  specifically,  but  it  addressed 
certain  topical  areas. 

For  instance,  another  one  that  was  mentioned  this  morning  was 
the  Apollo  Program.  That  was  a  political  decision.  It  was  backed  up 
by  engineering  and  scientific  information  that  said  it  was  achieva- 
ble within  a  certain  period  of  time,  but  that  was  a  political  deci- 
sion, for  many,  many  reasons.  Are  those  improper  decisions  on  the 
part  of  the  political  process,  or  are  those  within  the  realm? 

Dr.  RosENZWEiG.  No,  I  don't  think  they  are.  Any  one  of  them 
may  have  been  a  wrong  decision,  but  I  don't  think 

Mr.  FuQUA.  Oh,  the  medical  profession,  for  instance,  opposed  in 
the  NIH  case. 
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Dr.  RosENZWEiG.  Yes,  and  still  would.  At  least  some  parts  of  it 
would. 

Mr.  FuQUA.  Yes. 

Dr.  RosENZWEiG.  And,  in  general,  you  would  find  us— that  is, 
universities  and  medical  societies— opposing  proposals  for  new  in- 
stitutes, and  there  are  reasons  why  it  is  undesirable  to  do  that. 
Some  would  argue— in  fact,  it  may  even  be  the  dominant  view- 
that  creating  such  institutes  is  an  inappropriate  exercise  of  con- 
gressional power. 

I  don't  happen  to  believe  that.  I  think  it  is  a  perfectly  appropri- 
ate exercise  of  congressional  power,  although  it  may  be  misguided 
in  any  particular  case. 

Mr.  FuQUA.  But  the  Congress,  through  the  political  process,  has 
the  responsibility  to  extract  the  funds  from  the  taxpayers  to  sup- 
port these  programs,  and  maybe  by  doing  that,  then  we  have 
broadened  the  constituency  support  for  certain  programs. 

Dr.  ROSENZWEIG.  I  think  in  fact  that  has  happened;  you  are  abso- 
lutely right.  ^ 

Mr.  FuQUA.  Now,  whether  it  would  not  have  happened,  I  don  t 
know. 

Dr.  ROSENZWEIG.  You  are  absolutely  right.  That  has  in  fact  hap- 
pened, yes. 

Mr.  FuQUA.  Well,  the  same  thing  happens  when  we  look  at  some 
of  the  geographical  distribution  of  some  of  the  funds  within  the 
granting  agencies,  where  hardly  a  year  goes  by — Mr.  Walgren,  I 
think,  will  attest  to  that— that  we  don't  have  members  of  our  com- 
mittee and  other  Members  on  the  floor  complaining  that  they  feel 
that  their  region  or  their  State  has  not  been  dealt  with  fairly  in 
the  distribution  of  the  funds;  that  it  is  not  going  to  not  incompetent 
places. 

For  instance,  we  had  one  witness  a  few  weeks  ago  who  was  talk- 
ing about  there  are  some  big  projects,  like  if  you  get  into  nuclear 
physics  and  so  forth,  that  require  big  equipment  and  very  expen- 
sive projects,  but  that  chemistry  was  one  that  probably  some  of  the 
better  chemists  in  the  country  came  from  some  of  the  smaller  col- 
leges; that  chemistry  was  a  very  strong  subject  among  the  less 
large  schools,  if  you  look  at  them  in  terms  of  Federal  dollars. 
Would  it  be  wise  to  try  to  have  programs  to  help  those  schools  ad- 
vance, say,  their  chemistry  programs? 

Dr.  RosENZWEiG.  I  don't  see  any  reason  why  not,  so  long  as  the 
programs  are 

Mr.  FuQUA.  As  long  as  we  ar^  getting  good  science. 

Dr.  ROSENZWEIG.  Yes,  that  is  right,  and  the  programs  are  run 
competitively. 

Mr.  FuQUA.  But  would  peer  review  be  adaptable  to  that? 

Dr.  RosENZWEiG.  Yes,  absolutely,  absolutely. 

One  point  on  which  President  Silber  and  I  agreed  was  when  he 
quoted  John  Locke  as  saying  that  no  man  should  be  a  judge  in  his 
own  case.  I  take  that  to  mean  that  when  a  university  president  or 
a  college  president  comes  and  tells  you  how  good  his  research  pro- 
gram is,  you  ought  to  give  him  a  respectful  hearing  and  the"  go 
ask  somebody  else,  and  that  is  what  peer  review  or  professional 
review  is  supposed  to  do.  It  is  supposed  to  give  you,  or  whoever 
makes  the  decision,  somebody  else,  somebody  who  is  not  a  party  to 
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the  case,  to  rely  on  in  making  those  decisions,  or  at  least  narrow- 
ing the  field  from  which  the  decisions  will  be  made. 

Mr.  FuQUA.  Well,  do  you  think  there  is  a  separation  between  the 
basic  research  grant,  where  you  are  doing  pure  science,  and  facili- 
ties? We  have  not  had  a  facilities  program,  as  you  mentioned,  since 
the  sixties.  Now  there  is  great  pressure  to  do  something  about  fa- 
cilities. Many  of  them  are  over  25  years  old;  some  of  them  date 
back  prior  to  World  War  II. 

Is  there  a  difference  between  those,  or  should  the  facilities  be 
subjected  to  the  same  process  that  we  do  for  pure  science? 

Dr.  RosENZWEiG.  I  think  it  is  a  difference  in  degree  rather  than  a 
difference  in  kind,  Mr.  Chairman.  I  think  that  in  both  cases,  the 
primary  consideration  is  the  quality  of  the  work  that  is  to  be  done. 

As  I  indicated  in  my  testimony,  in  the  case  of  the  research 
project,  that  ought  to  be,  in  my  view,  virtually  the  sole  criterion.  In 
the  case  of  facilities,  other  criteria  are  admissible  but,  in  my  view, 
after  the  question  of  quality  is  decided,  and  the  field  is  narrowed  to 
those  that  meet  the  minimum  standard  that  is  judged  to  be  accept- 
able. Then  it  seems  to  me  that  other  criteria  are  appropriate. 

It  does  make  a  difference  where  economic  advantages  are  distrib- 
uted in  this  country.  It  would  be  foolish  to  deny  that,  or  to  try  to 
erect  a  system  that  kept  that  consideration  out.  The  question  is  at 
what  point  you  admit  it  and  how  much  weight  you  give  it. 

My  view  is  that  when  you  are  distributing  scientific  facilities,  the 
primary  consideration  ought  to  be  the  quality  of  science.  That,  in 
my  view,  is  the  primary  reason  why  the  public  is  willing  to  pay  for 
all  of  this  expensive  activity,  because  it  gets  results  out  of  high 
quality  science.  It  is  going  to  get  less  results  out  of  lesser  quality 
science.  So  the  quality  ought  to  be  the  first  consideration.  Given 
the  existence  of  quality,  then  it  seems  to  me  that  other  criteria  are 
admissible  into  the  decision  process. 

Mr.  FuQUA.  Well,  it  varies  from  jurisdiction  to  jurisdiction,  but 
in  the  Federal  court  system,  we  have  a  very  complicated  jury  box 
list  that  they  choose  people  to  serve  on  juries;  they  pull  their 
names  and  they  are  summoned  for  jury  duty.  It  tries  to  bring  in  all 
of  the  citizens. 

Is  that  what  the  peer  review  does?  I  am  talking  about  scientists. 
Do  they  have  a  broad  base,  or  should  that  be  broadened  in  the  peer 
review  process  to  judge  the  various  proposals  on  their  merits? 

Dr.  RosENZWEiG.  I  am  not  sure  I  understand.  Do  you  mean 
should  other  criteria  be 

Mr.  FuQUA.  No,  what  I  am  saying  is,  should  there  be  a  broader 
representation  that,  say,  the  Science  Foundation  or  NIH  could  call 
upon  to  evaluate? 

Dr.  ROSENZWEIG.  I  see.  My  impression  is  that  they  do  in  fact 
make  an  effort  to  draw  their  peer  review  panels  quite  broadly  from 
the  scientific  community,  and  they  are  not  limited  to  the  major 
universities.  But  that  is  a  question  of  fact.  I  mean,  they  can  give 
you  the  data  on  that,  and  you  ought  to  get  it  from  them  and  make 
the  determination  yourself  as  to  whether  you  think  that  is  an  ac- 
ceptably wide  distribution  of  participants.  I  think  it  is  fairly  wide, 
that  they  are  reasonably  attentive  to  that. 

There  is  some  material  in  the  readings  that  the  committee  was 
given  by  the  Congressional  Research  Service  on  the  evaluation  of 
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peer  review.  Both  the  research  in  there  that  is  supportive  of  peer 
review  and  the  research  that  is  somewhat  critical  of  it  bears  abso- 
lutely no  relationship  to  the  description  that  we  have  heard  this 
morning  elsewhere.  . 

It  is  not  a  perfect  system,  but  it  is  not  a  conspiracy,  either.  It  is 
not  a  way  for  the  rich  and  the  powerful  to  keep  the  poor  and  the 
helpless  out  of  the  mansion.  It  just  hasn't  been  that,  and  I  don't 
think  it  is  that  now. 

Mr.  FuQUA.  Mr.  Walgren? 

Mr.  Walgren.  Thank  you,  Mr.  Chairman. 

It  seems  maybe  at  some  point  in  this  study  we  ought  to  try  to 
find  out  a  little  bit  more  about  how  the  peer  review  people  are 
chosen,  and  I  don't  know  anything  about  that.  Somehow  I  have 
images  of  choosing  lotteries  on  the  television,  where  a  ping  pong 
ball  pops  up  with  some  air  pressure  or  something  like  that,  but 
even  that  was  fixed  in  Pennsylvania  one  time  when  we  had  that. 
[Laughter.] 

Mr.  FuQUA.  I  might  point  out,  we  do  have  a  hearing  on  that  m 
the  spring  of  next  year,  on  peer  review. 

Mr.  Walgren.  And  maybe  some  conclusions  could  be  drawn  from 
that.  I  guess  I  instinctively,  from  the  outside,  want  to  take  a  skepti- 
cal approach  and  sort  of  wonder  who  chooses  those  people.  Concen- 
trated choosing  can  make  something  go  awry  as  well  as— even 
though,  in  theory,  the  thing  should  function  properly. 

And  then,  as  I  understand  it,  in  some  instances  we  really  do  lock 
ourselves  into  the  peer  review  system  at  NIH.  I  gather  that  is  the 
case,  that  they  have  an  outside  peer  review  system  which  is  bind- 
ing on  the  agency. 

Dr.  RosENZWEiG.  No,  it  can  be  changed  above  the  level  of  the 
study  section. 

Mr.  Walgren.  Is  that  right? 

Dr.  RosENZWEiG.  Yes.  Changes  can  be  made. 

Mr.  Walgren.  But  there  is  apparently  some  contrast  between 
NIH  and  NSF,  where  at  NSF  it  is  really  only  a  recommendation, 
and  there  are  abilities  to  direct  the  distribution  differently. 

Dr.  ROSENZWEIG.  I  think  that  is  right,  and  I  should  make  it  clear 
that  peer  review  doesn't  describe  a  single  thing.  There  are  different 
ways  of  doing  peer  review  in  different  agencies,  and  I  personally 
tried  not  to  use  the  term  "peer  review"  too  broadly  but  to  use  the 
term  "professional  review,"  because  in  some  agencies,  like  the  De- 
partment of  Defense  and,  I  guess,  the  Department  of  Energy,  out- 
side peer  review  panels  are  not  the  common  mode  of  making  judg- 
ments, but  other  kinds  of  professional  scientific  review  are  used 
that  are  quite  acceptable. 

Mr.  Walgren.  How  do  you  define  what  kind  of  professional 
review  is  acceptable?  I  gather— for  example,  you  suggest  that  in 
placing  the  national  facilities,  there  is  obviously  a  role  for  politics, 
and  in  fact  Stanford  is  pursuing  a  very  political  effort  to  secure  the 
supercollider  or  whatever  it  is. 

Dr.  ROSENZWEIG.  It  is  part  of  a  consortium,  as  I  understand  it. 

Mr.  Walgren.  At  least  I  understand  it  is  part  of  a  consortium 
where  the  State  government  has  put  up  a  substantial  amount  of 
money  in  order  to  lobby  that  decision. 

Dr.  ROSENZWEIG.  Yes. 
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Mr.  Walgren.  And  yet  you  would  require  that  that  possibility  be 
one  of  several  who  have  been  professionally  reviewed  in  some  way? 

Dr.  RosENZWEiG.  That  is  right. 

Mr.  Walgren.  And  I  guess  the  question  is,  What  kind  of  profes- 
sional review  is  adequate  for  that?  Is  the  President's  Science  Advis- 
er adequate,  and  would  that  be  professional  review,  or  shouldn't  we 
set  up  some  kind  of  structure  that  builds  in  this  input  in  a  clearly 
acceptable  way  and  one  that  many  people  who  now  perhaps  don't 
have  confidence  in  the  system  would  have  more  confidence  in  the 
system? 

Dr.  Rosenzweig.  That  is  an  interesting  case.  I  would  have  to  be  a 
lot  more  foolish  than  I  am  to  think  that  that  decision  is  going  to  be 
made  without  substantial  congressional  jockeying  over  who  gets 
the  final  award,  assuming  it  goes  that  far. 

But  I  am  also  certain  that  before  that  happens,  there  will  be  a 
very  detailed  and  exhaustive  evaluation  of  the  maybe  50  proposals 
that  will  come  in  from  various  parts  of  the  country,  submitted  to 
be  the  host  for  that  facility,  and  that  that  number  will  be  win- 
nowed down  to  perhaps  half  a  dozen,  and  that  is  what  the  fight 
will  be  over. 

Mr.  Walgren.  But  who  will  winnow?  I  guess  that  is  the  question. 

Dr.  Rosenzweig.  Oh,  there  will  be  panels  of  distinguished  high 
energy  physicists  and  theoretical  physicists  and  mathematicians, 
whoever  else  is  involved  in  those. 

Mr.  Walgren.  And  they  will  be  appointed  by 

Dr.  Rosenzweig.  The  Department  of  Energy. 

Mr.  Walgren.  By  the  Department  of  Energy? 

Dr.  Rosenzweig.  Yes. 

Mr.  Walgren.  And  that  is  all  right,  from  your  point  of  view? 

Dr.  Rosenzweig.  Oh,  yes.  I  have  no  problem  with  that. 

Mr.  Walgren.  There  is  no  structure  to  that  that  you  feel  could 
be  recommended? 

Dr.  Rosenzweig.  No  particular  structure.  They  have  done  it  in 
the  past,  and  I  think  it  has  worked  reasonably  well  in  the  past. 
There  is  a  track  record  for  that  sort  of  decision. 

Mr.  Walgren.  Well,  of  course,  the  problem  is,  many  would  allege 
that  it  hasn't  worked  that  well  in  the  past,  I  guess,  and  they  are 
suspicious.  For  example,  in  the  supercomputer  testimony  that  was 
raised  earlier,  the  primary  driver  for  the  program  got  a  supercom- 
puter, and  that — it  is  clearly  an  expert  in  the  area,  but  it  was  a 
supercomputer  that  was  not  even  one  of  the — was  sort  of  a  special 
supercomputer,  one  with  a  special  mission  as  opposed  to  the  mis- 
sions that  the  rest  of  the  centers  were  competing  to  perform. 

It  would  seem  to  me  that  some  recommended  structure  is  neces- 
sary to  prevent  people  from  feeling  that  that  is  a  suspect  process. 

Dr.  Rosenzweig.  I  guess  I  agree.  I  was  not  involved  in  it,  and  I 
am  not  really  familiar  with  the  details  of  the  process  of  that  com- 
petition. If  it  was  flawed — it  is  always  hard,  Mr.  Walgren,  to  per- 
suade the  losers  that  they  lost  for  some  reason  other  than  that 
they  were  judged  not  to  be  the  best  of  the  competitors. 

Mr.  Walgren.  But  that  is  what  process  is  for. 

Dr.  Rosenzweig.  Yes,  I  agree.  The  question  I  am  raising  is 
whether  there  is  any  process  that  will  assure  everybody  that  did 
not  win 
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Mr.  Walgren.  And  I  doubt  that,  and  I  would  give  you  that,  but  I 
don't  know  that  we  can  just  say,  "Well,  we  want  professional 
review,"  and  then  just  let  it  to  whoever  designs  the  professional 
review  at  the  time  and  say,  "We  are  satisfied  with  that. ' 

It  would  seem  to  me  that  in  advance  of  that,  we  ought  to  be  able 
to  agree  on  some  kind  of  breadth  of  professional  input  that  we 
could  ask  everyone  to  live  with  in  advance  of  the  decisionmaking 
process.  But  I  think  your  point  that  professional  review  is  part  of  it 
certainly  has  a  lot  to  recommend  it. 

Let  me  ask  you,  in  your  testimony  you  indicated,  talking  about 
the  programs  in  the  sixties  for  facilities,  and  there  is  a  sentence  in 
there  that  indicates  how  essential  it  is  that  the  idea  was  that  these 
facilities,  even  though  they  fell  in  the  middle  of  your  continuum — 
which  supposedly  would  be  away  from  direct  political  influence — 
nonetheless,  these  facilities  were  viewed  as  essential  elements  in 
the  capacity  of  the  individual  institutions  to  do  good  research.  And 
so  if  you  didn't  get  that  essential  element,  then  you  weren't  going 
to  be  able  to  do  good  research.  It  literally  left  you  without  capacity 
to  do  good  research. 

I  wanted  to  ask,  historically — you  go  on  to  say  that  these  facili- 
ties were  distributed  after  a  judgment  that  the  research  to  be 
housed  in  the  building  was  likely  to  be  of  high  enough  quality  to 
then  win  the  future  competitive  awards  that  seemed  to  follow  on. 

How  was  that  judgment  made?  Who  made  that  judgment  that 
they  were  likely,  that  the  future  research  was  likely  to  be  of  high 
enough  quality? 

Dr.  RosENZWEiG.  Site  visitors  would  come  out  from  NSF  or  NIH 
or  NASA,  whatever  the  supporting  agency  was,  and  talk — they 
would  have,  obviously,  voluminous  written  materials  describing  the 
research  programs  and  productivity  of  the  faculty  who  would  use 
the  buildings,  and  they  would  talk  to  the  faculty  and  get  the  best 
sense  they  could  of  what  was  likely  to  go  on  in  the  building  after  it 
was  built. 

Buildings  do  not  make  research.  Good  research  can  be  done  with- 
out buildings.  Not  for  long,  and  it  is  increasingly  difficult  to  do  as 
science  gets  larger  and  more  complicated.  But  I  think  it  is  incorrect 
to  say  that  an  institution  that  doesn't  have  first  class,  most  modern 
facilities  cannot  bring  itself  to  the  position  at  which  its  faculty  can 
be  competitive  for  research  grants. 

It  is  not  simple.  It  is  not  a  neat  distinction.  But  I  think  that  if  we 
were  to  arrive  at  a  system,  for  example,  in  which  every  one  of,  let's 
say,  250  universities  were  given  enough  money  to  build,  each,  five 
new  science  buildings,  I  think  you  would  find,  at  the  end  of  5  or  10 
years,  that  maybe  100  of  those  would  have  turned  out  to  be  produc- 
tive, to  use  those  facilities  productively,  and  that  the  rest  will  be 
chugging  along  with  not  much  going  on. 

I  think  you  have  to  make  the  judgment  first  about  whether  the 
work  that  is  going  on  and  is  likely  to  be  carried  on,  given  the  exist- 
ence of  a  new  facility,  is  going  to  be  worth  doing  before  you  put 
that  money  there. 

Mr.  Walgren.  Yes.  You  know,  I  think  that  there  ought  to  be 
some  way  where  we  could  have  that  element  in  things,  but  it  seems 
to  me  the  judgment  of  whether  the  future  work  is  likely  to  be  of 
high  enough  quality  to  win  some  future  competition,  that  is  a  very 
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doable  yardstick,  I  would  think,  for  most  institutions;  that  if  you 
went  and  made  a  site  visit,  you  are  not  really  in  a  competition  at 
that  point.  You  are  not  being  matched  off  against  the  merits  of 
your  research  proposal  at  that  point  at  all,  but  you  are  just  kind  of 
establishing  your  credentials,  I  gather,  but  not  competitive. 

It  would  seem  to  me  that  that  is  a  level  of  professional  selectivity 
that  could  be  worked  into  this  process  very  easily  and  to  your  satis- 
faction, the  AAU's  satisfaction,  and  to  the  satisfaction  of  almost  all 
the  other  institutions. 

I  guess  what  I  would  wish  is  that,  somehow  or  other,  we  could 
work  toward  how  to  structure  a  process  that  looks  at  that  level.  I 
am  uncomfortable  to  say  that:  "Look,  we  as  scientists  know  exactly 
where  everything  should  go,"  and  it  is  done  in  a  peer  process,  and 
even  a  competitive  process,  when  a  lot  of  breadth  of  our  society  is 
left  out  in  a  competition,  and  when  I  think  about  what  built  the 
b£ise  of  our  present  research  structure,  it  was  not  that  kind  of  in- 
tense competition,  but  rather  a  satisfaction  that  the  research  that 
would  go  on  was  likely  to  be  of  high  enough  quality  to  compete  in 
such  an  area. 

And  if  that  is  the  judgment  we  make  about  where  facilities  go,  it 
would  seem  to  me  that  we  could  figure  out  a  way  for  professional 
views  to  be  brought  to  bear  on  that  to  everyone's  satisfaction. 

But  I  think  it  is  important  to  underline  the  danger  of  the  present 
debate,  as  you  did  in  your  testimony,  because  there  are  some 
people  who  are  apprehensive  now,  and  they  are  not  limited  to 
President  Silber,  but  others  that  have  expressed  their  apprehen- 
sion to  me  about  how  they  might  be  received  at  various  levels  that 
are  important  to  them,  and  that  is  really  antithetical  to  our  scien- 
tific enterprise  if  what  we  are  involved  in  is  the  present  pursuit  of 
scientific  merit. 

Dr.  RosENZWEiG.  I  am  truly  distressed  to  hear  that  and  would  be 
surprised  if  there  were  any  substance  to  it. 

Mr.  Walgren.  I  think  that  is  important,  to  know  that  you  view 
that  kind  of  apprehension  with  surprise,  and  in  fact,  you  feel  that 
any  apprehension  would  be  groundless,  literally.  I  think  that  is  a 
very  important  commitment  for  someone  in  your  position  with  the 
AAU  and  the  like  to  be  making  publicly. 

Dr.  RosENZWEiG.  You  have  it  as  categorically  as  I  am  capable  of 
making  it. 

Mr.  Walgren.  Well,  I  appreciate  that  rumination  with  you.  I 
wish  that  in  the  process  of  this  study  we  might  pursue  whether 
there  is  some  process  that  brings  what  you  call  professional  judg- 
ment to  bear,  that  gets  us  away  from  the  problem  of  having  to  be 
in  such  an  intense  competition  that  large  hunks  of  society  are  left 
out. 

Dr.  ROSENZWEIG.  Thank  you. 

Mr.  Walgren.  Thank  you,  Mr.  Chairman. 

Mr.  FuQUA.  Dr.  Rosenzweig,  thank  you  very  much  for  being  here 
this  morning. 

Dr.  Rosenzweig.  Thank  you,  Mr.  Chairman. 

[Answers  to  questions  asked  of  Dr.  Rosenzweig  follows:] 
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QUESTIOHS  AHO  ANSWERS  FOB  THE  RECORD 

Dr.  Robert  M.  Roaenzweig 


1.  Haye  there  been  any  other  periods  or  cases  in  our  history 
when  the  question  of  the  best  balance  between  scientific 
expertise  and  political  Judgaent  has  been  the  subject  of 
debate? 

Recent  history  is  full  of  examples  of  disputes  between 
expertise,  including  scientific  expertise,  and  political  judg- 
ment.  Two  examples  come  to  mind  that  are  interesting  because 
they  are  so  very  different.   One  that  has  been  in  the  news  again, 
recently,  was  the  effort  of  some  of  the  scientists  who  worked  on 
the  Manhattan  Project  to  persuade  President  Truman  not  to  use  the 
A-Bomb.   That  argument  has  in  all  of  its  essentials  continued  to 
the  present  day  and  can  be  seen  in  debates  on  arms  control  and 
SDI,  among  other  Issues.   It  is  an  argument  that  takes  place  on 
political  territory,  but  that  has  scientific  content.   The  ex- 
perts claim  attention  not  because  the  subject  matter  is  so  very 
technical,  but  because  their  knowledge  gives  them  an  understand- 
ing of  consequences* beyond  that  which  is  readily  available  to 
others.   It  is  a  very  useful  debate;  without  it,  American  stra- 
tegic policy  would  be  much  worse  than  it  is. 

An  example  of  a  different  kind  arose  In  the  immediate  after- 
math of  the  invention  of  Recombinant  DNA  technology.   It  was 
followed  by  public--or  at  least  media--hysteria  about  the  pros- 
pect of  new  and  terrible  organisms  being  created  in  the  labora- 
tory and  loosed  on  the  public  by  accident.   Congress  became 
involved  in  that  debate,  with  the  weight  of  Congressional  opinion 
responding  initially  to  the  public  outcry,  in  opposition  to  the 
preponderance  of  scientific  opinion.   No  regulatory  legislation 
emerged,  though  it  has  always  seemed  to  me  likely  that  the  very 
fact  of  the  debate  served  to  reassure  the  public  and  relieve 
pressure  for  unwise  action. 

2.  Have  there,  to  your  knowledge,  been  coaparable  cases  in 
other  fields,  such  as  law,  medicine,  defense  policy,  social 
security,  and  welfare  policy,  where  the  balance  between  pro- 
fessional Judgment  and  political  Judgment  has  been  at  issue? 

Some  professional  judgments  and  some  political  judgments  are 
at  odds  in  almost  every  field  of  public  policy.   That  has  long 
been  the  case,  and  the  conflicts  will  only  Increase  as  public 
issues  increasingly  come  in  specialized  and  often  technical  form. 
It  should  be  remembered,  too,  that  professional  opinion  is  often 
a  political  weapon,  and  a  valuable  one.   Political  leaders  vie 
for  the  most  prestigious  figures  available  to  endorse  their 
positions,  and  professionals  frequently  seek  out  politicians  who 
will  carry  their  views  into  the  political  arena.   In  such  fields 
as  defense  policy  and  economic  policy,  that  phenomenon  is  so 
common  as  to  be  totally  unremarkable.   In  medicine,  ethical 
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I33ue3  often  pit  physicians  against  laymen,  and  the  field  of  law 
is  in  constant  tension  between  the  views  of  professionals  and  those 
of  nonlawyers.   The  conflict  is  by  no  means  unique  to  science,  nor, 
as  I  have  indicated,  is  it  necessarily  or  entirely  unhealthy. 

3.    One  of  the  traditional  rules  of  the  political  world,  arising 
froa  the  concept  of  representational  governaent,  is  that 
legislators  have  a  duty  to  look  out  for  the  intereats  of 
their  constituents.   This  is  a  particularly  strong  tradition 
in  our  Aaerlcan  systea  where  we  have  no  meabers  elected  'at 
large"  or  on  the  basis  of  total  party  votes,  but  all  repre- 
sent specific  geographic  areas  and  the  people  living  within 
that  area.   Should  we  expect  legislators  in  such  a  systea  to 
ezeapt  certain  parts  of  the  Federal  Government's  activities, 
be  it  science,  or  defense,  or  the  arts,  or  any  other  field, 
froa  such  political  Interest  or  influence? 

There  are  many  ways  to  express  the  dilemma  of  the  elected 
representative  in  balancing  the  interests  of  his  constituency — 
and  therefore  his  own  immediate  political  prospects — against  the 
interests  of  the  nation.   All  elected  legislators  face  that 
dilemma,  and  I  would-guess  that  very  few  would  want  to  argue  that 
constituency  interest  overrides  national  interest  whenever  the 
two  are  in  conflict.   Nor  would  the  system  permit  pure  adherence 
to  the  national  interest--as3uming  that  can  be  known--over  con- 
stituency interests  when  they  clash.   If  either  pure  case  were 
possible,  there  would  be  no  dilemma,  but  only  a  simple  decision 
rule  for  all  to  follow. 

In  that  setting,  the  issue  is  not  whether  this  or  that  area 
of  policy  ought  to  be  exempt  from  considerations  of  constituency 
interest — none  is  or  should  be  —  but  how  the  balance  should  be 
struck  in  each  area  of  policy.   In  very  large  measure,  the  pos- 
ture of  the  Congress  with  respect  to  science  funding  for  the  last 
forty  years  has  been  to  forego  seeking  constituency  benefits  from 
decisions  about  basic  science  funding.   In  my  testimony  I  noted 
exceptions  and  suggested  some  guidelines  for  the  future,  but  I 
believe  that  a  decision  to  change  the  balance  will  do  damage  to 
the  nation's  interest  in  quality  science. 

4.    If  certain  aspects  of  federal  activity,  such  as  science,  are 

exempted  froa  political  deterainatlon,  what  happens  to  the  con- 
cepts of  political  accountability  for  the  individual  legislator? 

Again,  I  am  not  arguing  for  exemption,  but  for  self- 
restraint.   If  that  practice  has  produced  breaches  of  political 
accountability,  I  am  not  aware  of  them. 

.5.    Those  who  have  expressed  a  concern  about  efforts  to  obtain 
research  facilities  by  a  resort  to  the  political  process 
have  noted  that  soae  projects  have  been  initiated  not  only 
without  scientific  review,  but  also  In  the  case  of  floor 
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aaendHents,  without  review  In  the  Congressional  systea;  that 
is,  through  subcoBHlttee  and  coBBittee  hearing  and  debate. 
Would  legislative  provisions  for  such  facilities  be  Bore 
acceptable  if  they  were  the  result  of  such  a  Bore  extensive 
Congressional  review? 

There  are  sound  arguments  within  any  institution  for  follow- 
ing regular  processes  and  for  resisting  their  circumvention.   In 
general,  in  my  view,  Congress  works  better  when  its  committees 
are  enabled  to  do  their  proper  jobs.   I  have  no  doubt  that  such 
is  the  case  with  respect  to  science  policy  also. 

But  institutions  also  have  distinctive  functions  and  charac- 
teristic abilities  that  grow  in  response  to  their  functions. 
Nothing  that  I  have  observed  in  the  Congress  leads  ne  to  believe 
that,  as  presently  constituted,  it  has  the  ability  to  render 
competent  and  credible  Judgments  about  the  scientific  merits  of 
competing  proposals.   Indeed,  to  the  extent  that  constituency 
interests  are  asserted  as  the  basis  for  a  Congressional  role  in 
decision-making,  and  therefore  come  to  dominate  the  process,  even 
the  possibility  of  dispassionate  judgment  is  lost.   One  set  of 
interests  is  simply  asserted  against  another  and  acceptable 
accommodations  are-oa-de  among  them.   That  works  perfectly  well  in 
some  policy  areas;  it  would  not  in  this  one. 

6.  How  would  MeBbers  of  Congress  not  serving  on  the  relevant 
CoBBlttees  have  equal  opportunities  to  Influence  the  provi- 
sions of  a  bill  If  floor  amendaents  of  the  kind  we  were 
discussing  would  be  out  of  order? 

It  is  almost  never  the  case  that  all  Members  have  opportuni- 
ties equal  to  committee  members  to  influence  provisions  of  a 
bill.   In  order  to  make  the  committee  system  work.  Members  fre- 
quently yield  to  the  superior  knowledge  and  experience  of  commit- 
tee members  and  follow  their  lead.   More  to  the  point,  though, 
since  my  own  view  is  that  it  is  unwise  to  target  funds  for 
individual  facilities  and  projects  without  prior  professional 
review,  even  when  it  is  done  by  committee  action,  the  issue 
raised  in  the  question  does  not  present  a  problem  for  me. 

7.  Based  on  your  observations  and  knowledge,  do  state  legisla- 
tures generally  reject  the  practice  of  seeking  university 
facilities  through  the  political  process  at  that  level,  or 
are  suob  legislative  provisions  concerning  science  projects 
and  facilities  widely  used  at  the  state  level? 

Let  me  speak  to  this  question  from  my  experience  in 
California,  the  only  state  I  know  well.   In  the  1950s  and  '60s, 
the  Legislature  was  extremely  active  in  decisions  about  where  to 
place  new  colleges.   All  such  decisions  were  the  product  of  hard 
political  in-fighting.   In  recent  years,  it  has  been  my  impres- 
sion that  decisions  about  facilities  at  the  University  of 
California  have  been  left  to  the  Regents  and  the  University 
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Administration.   Indeed,  legislative  targeting  would  probably  be 
resisted  as  an  unconstitutional  intrusion  into  the  independence 
of  the  University.   Except  for  the  constitutional  argument,  I 
think  that  approximately  the  same  thing  is  true  for  the 
California  State  University  system. 

8.  In  the  event  we  continue  to  see  the  practice  of  lobbying  for 
research  facilities  or  other  atteapts  to  make  Judgments 
about  science  within  the  polltlcsl  process  at  about  the 
level  of  the  past  3  to  4  years,  what.  If  any,  will  the  long- 
term  effects  be.  In  your  opinion?   Is  there  a  threshold 
level  where  this  practice  has  serious  adverse  effects,  in 
your  view? 

The  point  I  would  want  to  emphasize  is  that  I  do  not  think 
it  is  possible  to  hold  the  practice  of  targeting  at  any  fixed 
level,  nor  do  I  think  it  is  possible  to  limit  the  practice  to 
facilities  funding.   With  respect  to  the  former,  the  dynamic  I 
see  operating  is  that  every  example  of  success  through  lobbying 
the  Congress  increases  the  pressure  on  both  university  officials 
and  Congressmen  not  to  be  left  out.   Everybody  has  some  political 
influence,  and  if  t^at  is  the  new  game,  nobody  will  want  to  be 
the  last  to  play  it.   The  pressure  is  irresistable. 

The  point  to  be  made  about  the  latter  is  that  the  distinc- 
tion between  a  facility  and  the  work  to  be  done  in  a  facility  is 
often  thin,  and  the  same  pressures  that  lead  to  lobbying  for  the 
facility  will  begin  to  operate  with  respect  to  project  support. 
I  have  not  yet  heard  a  single  persuasive  argument  as  to  why  the 
politics  of  the  two  should  turn  out  to  be  different. 

9.  It  Is  being  argued  that  the  Congress  should  provide  general 
goals  and  guidelines  for  science  programs,  Including  science 
facility  programs,  and  let  the  agencies  of  the  Executive 
Branch  do  the  actual  selection  of  the  institutions  and 
Individuals  to  receive  support.   let  in  other  areas  where 
the  Congress  provides  support,  most  notably  In  the  defense 
procurement  and  the  defense  construction  areas  where  a  high 
degree  of  expertise  presumably  also  Is  needed,  the  legisla- 
tive provisions  are  highly  detailed  ("$18  million  for  M-1 
heavy  trucks,"  "735,000  for  a  refrigeration  building  at 
Tyndal  Air  Force  Base").   Is  there  any  evidence  that  one 
system  is  notably  better  or  worse,  or  are  the  different 
approaches  mostly  a  matter  of  tradition  and  practice? 

I  am  hardly  an  expert  on  defense  procurement.   My  knowledge 
is  limited  to  what  any  attentive  reader  can  glean  from  newspapers 
and  magazines.   My  reading  of  that  material  leaves  me  in  no  doubt 
that  for  science  funding  to  move  in  the  direction  of  defense 
procurement  would  be  the  end  of  first-class  science  in  the  United 
States.   There  may  be  no  better  alternative  to  the  existing 
system  in  the  defense  area--I  am  not  a  good  Judge  of  that--but 
there  is  a  better  alternative  for  science  funding,  and  that  is  a 
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syateiB  that  puts  primary  emphasis  on  screening  for  high-quality 
performance.   We  know  how  well  that  system  has  worked.   We  can 
also  see  the  consequences  for  cost  and  quality  of  a  military 
procurement  system  in  which  other  considerations  are  primary. 
Why  on  earth  would  we  want  to  trade  one  for  the  other? 

10.   Apart  froB  the  question  of  the  respectlTC  roles  of  the 

■embers  of  the  politloal  world  and  of  the  acientific  coamun- 
Ity,  what  means  do  we  aa  leglalators  and  you  aa  Beabera  of 
the  aolentlflc  coBBunlty  have  to  ■enforce"  or  at  leaat 
encourage  coBpllanoe  with  wbaterer  polioiea  or  guidelinea 
that  we  Bay  arriva  at  in  thla  araa? 

Personally,  I  do  not  like  the  "enforcement"  model.   The 
system  until  now  has  not  been  leak-proof.   Rather,  it  has  been 
sustained  by  a  very  general  belief  that  it  is  essentially  fair 
with  respect  to  assessments  of  quality.   So  long  as  there  was 
enough  money  available  to  assure  a  reasonable  distribution  of 
funds,  neither  institutions  nor  Members  of  Congress  had  much 
incentive  to  evade  the  system.   Clearly,  the  absence  of  federal 
facilities  funding  for  nearly  fifteen  yeara  has  strained  the 
fabric  of  agreement..-  If  something  like  H.R.  2823  were  to  pass 
and  be  adequately  funded,  I  think  the  system  would  right  itself 
again.   That  is  an  optimistic  Judgment;  it  is  also  possible  that 
the  political  genie  is  now  out  of  the  bottle  and  can  never  be  put 
back.   To  concede  that,  however,  would  be  to  give  up  too  much  too 
soon. 


11.   Would  It  sake  any  Sanaa  to  astabllah  a  cost  Halt  for 

soianca  projacta  and  faollltias  balow  whleb  lagislstlv* 
spaoirioatlona  ahonld  not  ba  aada,  bat  abova  whlota  atatatory 
apaciflcationa  would  ba  approprlatat 

This  has  been  the  caae  de  facto  for  aoae  tiae.   Large 
national  faoilitica  are  often  aubject  to  aaparata  authorization. 
The  iaportant  question  ia  what  precedea  authorization  and  appro- 
priation.  So  long  aa  legialatlva  action  is  preceded  by  serloua 
profeaalonal  review,  I  would  be  prepared  to  take  ay  chancea  on 
what  would  follow. 


12.   Should  prloritlas  vitbln  a  selaaea  presraa  ba  •stabllsbad 
strletly  on  tba  basis  of  iBtrlasie  aarit,  or  should  addad 
aalglit  ba  glvaa  to  arass  of  rasasreh  that  proalsa  rspld 
sdTsaeas — avaa  at  tha  azpanaa  of  aqually  aarltorioua  work  la 
otbar  arass?  Ia  etbar  vords,  should  paar  ravlaw  eparata 
ealy  to  avaluata  aarlt  or  sboald  It  slso  halp  aatabllah 
prlorltlaa? 

Tha  Inforaed  opinion  of  apaclaliata  ia  uaaful  both  in 
aatting  priorltiea  and  in  allocating  funda  within  aatablishad 
prlorltlaa.   The  foraar  la,  however,  an  Intrlnaloally  political 
act  for  which  policy  aakera  can  uaa  advlca.   For  azaapla,  tha 
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decision  to  put  a  man  on  the  moon  was  nothing  if  it  was  not  a 
political  decision  in  the  broadest  sense  of  that  term.   It  would 
have  been  nonsense,  however,  if  the  weight  of  informed  opinion 
had  been  that  the  task  was  impossible  scientifically  or 
technologically.   That  is  precisely  the  argument  now  in  progress 
with  respect  to  SDI.   These  are  not  decisions  for  scientists  to 
make,  but  politicians  make  them  at  their  peril  if  they  ignore  the 
counsel  of  experts.   Having  made  the  political  decision  to  follow 
a  course  of  action,  prudence  dictates  that  the  weight  of  expert 
opinion  about  how  to  do  it  and  who  is  most  likely  to  get  it  done 
should  increase.   There  is  a  real-world  reality  to  specialization 
and  division  of  labor.   Institutions,  including  the  Congress,  do 
some  things  better  than  they  do  others,  even  though  they  may  have 
the  power  to  do  those  things  that  they  are  less  well  equipped  to 
do.   I  am  arguing  for  recognition  of  that  fact  of  life  and  for 
conduct  that  reflects  it. 


13.   Can  the  peer  rcTlev  process  be  extended  to  yield  a  broad 
conaenaus  not  only  about  reaearcb  prioritiea  within 
dlaciplinea,  but  alao  about  prioritiea  for  both  Boderately 
expensive  reaearch  facilitiea  and  very  expenalve  "big 
aclence"  faclllt-iea? 

The  term  "peer  review,"  if  it  must  be  used  at  all,  should 
really  be  limited  to  situations  in  which  a  group  of  professionals 
is  asked  to  evaluate  the  work,  either  completed  or  proposed,  of 
an  individual  in  the  same  field.   There  are  many  other  purposes 
for  which  groups  of  specialists  may  be  convened  which  are  not,  by 
that  definition,  peer  review.   One  such  purpose  is  to  solicit 
advice  about  research  priorities  generally  or  about  the  need  for 
a  new  accelerator  or  about  some  other  question  of  policy.   In 
such  cases,  professional  advice  can  be  an  aid  to  reaching  agree- 
ment, but  it  is  not  a  substitute  for  other  kinds  of  Judgment. 
The  formal  application  of  the  peer  review  system  would  come  at  a 
later  stage,  as,  for  example,  when  decisions  need  to  be  made 
between  competitors  for  a  project  or  facility. 

The  reason  for  being  so  fastidious  about  the  distinction  is 
that  the  peer  review  system,  while  well  adapted  to  the  task  it  is 
able  to  perform,  can  only  be  hurt  if  it  is  stretched  to  do  other 
tasks  for  which  it  is  less  well  suited.   Here,  too,  it  pays  to 
heed  the  nature  of  institutions  and  to  allow  them  to  perform 
those  Jobs  for  which  they  are  best  suited. 
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Mr.  FuQUA.  Our  last  witness  is  Professor  Daniel  Kevles,  Depart- 
ment of  Humanities  and  Social  Sciences  at  the  California  Institute 
of  Technology. 

STATEMENT  OF  DR.  DANIEL  J.  KEVLES,  PROFESSOR,  DEPART- 
MENT  OF  HUMANITIES  AND  SOCIAL  SCIENCES,  CALIFORNIA  IN- 
STITUTE OF  TECHNOLOGY,  PASADENA,  CA 

Dr.  Kevles.  Thank  you  very  much,  Mr.  Chairman  and  members 
of  the  task  force. 

For  the  record,  Mr.  Chairman,  you  are  among  legion  numbers  of 
people  who  mispronounce  my  name.  That  includes  professors,  uni- 
versity presidents,  secretaries,  telephone  operators,  and  so  on, 

Mr.  FuQUA.  I  am  familiar  with  that.  [Laughter.] 

Dr.  Kevles.  I  have  prepared  a  written  statement  which  I  believe 
you  have  before  you,  but  in  the  interest  of  brevity,  I  have  abbrevi- 
ated it. 

Mr.  FuQUA.  We  will  make  it  part  of  the  record  in  its  entirety. 

Dr.  Kevles.  Right.  I  have  abbreviated  it  somewhat  in  the  inter- 
est of  time,  and  so  you  will  have  to  skip  from  place  to  place. 

Now,  let  me  say  that  I  am  an  historian,  and  I  take  it  as  my  task, 
I  am  best  qualified  for  here,  to  try  to  bring  some  perspective  to  this 
issue,  rather  than  to  advance  particular  prescriptive  ideas  as  to 
how  to  resolve  it,  though  I  do  have  some. 

Let  me  therefore  begin  by  calling  your  attention  to  two  state- 
ments addressed  to  the  issue  of  science  in  the  political  process,  one 
made  by  a  very  distinguished  American  geologist,  the  other  by  a 
Secretary  of  the  Navy. 

The  geologist  declared  that  the  control  of  science  must  be  kept 
out  of  the  hands  of  what  he  called  officers  or  functionaries  whose 
principal  interest  is,  again  in  his  words,  "official  position  or  digni- 
ty." He  added  that  the  great  body  of  scientific  men  would  not  toler- 
ate the  promotion  of  research  under  a  predominantly,  and  I  quote 
again  here,  "political  institution." 

The  Secretary  of  the  Navy  held  that  research  policy,  in  contrast, 
was  determined  by  a  political  process  that  in  his  view  was  properly 
the  instrument  of  democratic  decisionmaking.  In  this  regard,  he  in- 
sisted, the  agencies  of  Government  were  inevitably  political,  and 
they  incorporated  scientific  bureaus  only  so  that  they  might  better 
perform  their  political  functions.  To  make  them  autonomous,  in  his 
view,  would  wrongly  free  them  from  the  obligation  of  carrying  out 
their  democratically  defined  purposes. 

Now,  these  statements  may  have  a  familiar,  contemporary  ring, 
and  we  have  heard  echoes  of  them  here  this  morning.  But  they 
were  not  made  in  the  1980's;  they  were  made  a  century  ago  in  the 
1880's  during  the  course  of  the  Government's  first  full-scale  investi- 
gation of  Federal  scientific  research. 

The  investigation,  which  began  in  1884  and  lasted  until  1886,  was 
conducted  by  a  bipartisan  Joint  Commission  of  the  House  and 
Senate  under  the  chairmanship  of  Senator  William  B.  Allison  of 
Iowa,  one  of  the  most  powerful  members  of  that  body  at  that  time. 

Federal  science  had  grown  enormously  in  the  20  years  after  the 
Civil  War.  Critics  of  the  rapid  growth  complained  that  the  United 
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States  was  investing  more  in  science  than  all  the  countries  of  West- 
ern Europe  combined,  and  I  think  that  may  have  been  true. 

But  whatever  the  truth,  Federal  science  had  become  big  enough 
to  notice,  big  enough  to  provoke  debate  over  how  and  by  whom  it 
was  to  be  controlled,  big  enough  to  stimulate  consideration  of 
whether  its  purpose  and  execution  were  to  be  determined  by 
laymen  acting  through  the  political  process  or  by  scientists  insulat- 
ed from  the  political  process  and  acting  autonomously  in  accord 
with  their  own  expert  judgment.  They  meant  peer  review,  although 
the  phrase  had  not  yet  been  invented. 

Now,  debate  over  science  in  the  political  process  thus,  by  this 
simple  and  limited  illustration,  has  a  long  history  in  the  United 
States.  The  debate  has  been  marked  by  numerous  twists  and  turns, 
but  it  seems  to  have  pivoted  persistently  on  two  major  issues.  The 
first  has  centered  on  the  programmatic  control  of  Federal  science— 
that  is,  who  should  determine  what  kind  of  science  should  be  done 
and  how  —the  second,  on  the  distribution— geographical  and  insti- 
tutional— of  Federal  investments  in  research. 

American  scientists  have  traditionally,  all  the  way  to  the  1880's 
and  since,  desired  to  keep  control  of  Federal  science  as  much  as 
possible  to  themselves,  to  insulate  it  from  the  hands  of  politics  and 
politicians.  To  many  scientists,  politics  gave  laymen  the  power, 
they  worried,  to  establish  the  programmatic  scope  of  Federal  re- 
search, to  assess  the  merits  of  its  execution,  even  to  control  the  dis- 
semination of  its  results.  They  feared  that  the  line  between  in- 
formed lay  management  and  know-nothing  restrictionism  was  by 
no  means  sharp. 

They  have  adamantly  contended,  as  the  American  Association 
for  the  Advancement  of  Science  resolved  during  the  proceedings  of 
the  Allison  Commission  a  century  ago,  that  scientific  work  is  very 
best  judged  by  scientific  people.  And  they  have  preferred  direct 
governmental  support  for  science,  with  only  nominal  governmental 
control.  They  thought  that  scientists  should  be  responsible  to  gov- 
ernment, but  not  responsive  to  dictates  as  to  what  fields  of  science 
should  be  investigated  or  how. 

Up  to  World  War  II,  however,  in  general.  Congress  and  the  exec- 
utive branch  insisted  for  the  most  part  upon  the  subjection  of  Fed- 
eral science  to  political  control  and  politically  determined  purposes; 
in  the  best  sense,  that  politics  is  the  instrument  by  which  the 
people  of  this  country  come  to  some  agreement  about  what  policy 
should  be. 

The  distributive  issue  did  not  surface  until  well  after  the  turn  of 
the  century.  At  the  time,  almost  all  federally  supported  research 
was  conducted  in  the  Government's  own  agencies.  Pressures  for 
change  began  to  emerge  after  World  War  I,  which  dramatized  the 
importance  of  the  physical  and  laboratory  sciences  to  both  national 
security  and  national  economic  competitiveness  on  an  international 
scale. 

During  the  interwar  years,  various  measures  were  proposed  for 
Federal  programs  of  assistance  to  research  in  the  physical  sciences 
at  the  Nation's  colleges  and  universities.  However,  the  scientific 
and  engineering  community  was  split  over  how  the  funds  should  be 
distributed. 
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Spokesmen  for  State  universities  and  land-grant  colleges,  point- 
ing to  the  precedent  of  the  Morrill  Act — which,  as  you  no  doubt 
know  established  the  land-grant  college  system  on  a  State-by-State 
basis — urged  that  the  funds  be  distributed  on  a  State-by-State  basis 
and,  in  an  early  version  of  these  measures,  within  each  State,  to  a 
specifically  designated  public  institution. 

In  contrast,  leading  scientists — that  is,  those  from  the  very  best 
universities,  who  were  among  the  scientific  elite  in  their  day — in- 
sisted that  the  funds  should  be  distributed  on  the  basis  of  scientific 
merit,  and  this  was  to  be  determined  by  some  version  of  peer  view, 
to  projects  and  investigators  wherever  they  might  be  located. 

Proponents  of  this  method  held  that  awarding  funds  to  the  most 
meritorious  projects  was  the  most  efficient  way  to  foster  productive 
research.  Karl  Compton,  the  president  of  MIT,  explained  to  a  con- 
gressional committee  in  1937  that  supporting  research  on  a  routine 
geographical  basis  resembled,  in  his  words,  "the  firing  of  broad- 
sides in  a  general  direction,"  whereas  funding  meritorious  research 
projects  was  like  "firing  a  sharpshooter  directly  at  a  target." 

However,  funding  the  most  meritorious  projects  meant  concen- 
trating the  funds  in  the  relatively  small  number  of  well-equipped 
institutions  where  the  better  scientists  and  engineers  were  located. 
And  since  those  institutions  tended  to  be  concentrated  by  the  mid- 
1930's  already  in  the  Northeast,  the  Midwest,  and  California,  the 
result  would  be  a  geographical  concentration  of  Federal  research 
funds. 

Not  surprisingly,  the  advocates  of  the  meritorious  project  ap- 
proach came  from  institutions  in  those  regions,  while  the  propo- 
nents of  a  geographical  distribution  of  funds  did  not.  Each  faction 
was  sufficiently  powerful  politically  to  keep  the  other  from  prevail- 
ing legislatively  and,  in  effect,  to  prevent  the  establishment  of  any 
Federal  program  of  research  in  the  physical  sciences  at  the  Na- 
tion's colleges  and  universities. 

It  is  well  known  that  World  War  II  forced  a  sharp  change  in  this 
state  of  affairs.  Considerations  of  national  security  and  national 
welfare  demanded  that  the  Federal  Government  assume  responsi- 
bility for  ensuring  to  the  country  a  scientific  and  engineering  en- 
terprise second  to  none,  particularly  through  support  for  research 
and  training  in  the  country's  colleges  and  universities. 

Perhaps  not  so  well  known — or  at  least  long  forgotten  now — is 
that  there  was  considerable  dispute  at  the  end  of  World  War  II  as 
to  just  how  these  goals  were  to  be  accomplished.  Vannevar  Bush's 
celebrated  report,  "Science,  the  Endless  Frontier,"  advanced  only 
one  means  of  achieving  them.  An  alternative  was  proposed  by  Sen- 
ator Harley  M.  Kilgore  of  West  Virginia,  whose  State,  of  course,  at 
that  time  did  not  include  a  scientifically  distinguished  university. 

The  Kilgore  plan  provided  for  political  control  of  the  Nation's 
scientific  program  and  a  degree  of  geographical  equity  in  the  distri- 
bution of  research  funds.  I  might  add  to  Congressman  Walgren 
that  by  political  control,  Kilgore  intended  to  establish  systems  of 
peer  review  that  included  laymen,  people  interested  in  social  pro- 
grams, as  well  as  professional  scientists. 

The  Bush  plan,  in  contrast,  sought  to  insulate  Federal  science  as 
much  as  possible  from  political  considerations  and  to  distribute  re- 
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search  funds  to  the  best  scientific  projects,  even  if  that  led  to  geo- 
graphical and  institutional  concentration  of  these  moneys. 

Thus,  at  the  end  of  World  War  II,  the  longstanding  issues  of  both 
the  control  and  distribution  of  Federal  largess  for  science  came  to  a 
head.  In  the  end.  Bush's  approach  won  out  on  both  counts  as,  I 
might  stress,  a  political  decision,  not  some  decision  made  by  some 
dictator  but  a  decision  of  the  Congress  in  consonance  with  the 
President. 

Bush's  approach  won  out  on  both  counts,  as  I  say,  though  not 
without  some  modification  on  the  control  issue,  since  President 
Truman  made  clear  in  his  1947  veto  of  the  first  bill  to  create  a  Na- 
tional Science  Foundation  that  would  have  followed  Bush's  lines  of 
organization  that  he,  the  President,  would  not  tolerate  the  estab- 
lishment of  a  national  science  policy  entirely  insulated  from  the 
control  of  the  President. 

In  the  20  years  or  so  after  1945,  the  Nation's  scientists  operated 
with  considerable  autonomy  in  the  shaping  of  national  research 
policy,  and  Federal  research  funds,  distributed  in  accord  with  the 
judgments  of  peer  review  to  the  best  qualified  projects,  tended  in- 
evitably to  concentrate  geographically  and  in  a  relatively  small 
number  of  institutions. 

But  by  the  mid-1960's,  by  which  time  Federal  expenditures  for 
R&D  had  risen  to  about  $15  billion  a  year,  there  was  growing  dis- 
satisfaction with  the  degree  to  which  national  science  policy 
seemed  unresponsive  to  the  political  expression  of  social  needs  and 
kept  producing  what,  to  the  have-nots,  appeared  to  be  an  inequita- 
ble distribution  of  research  dollars. 

For  these  reasons,  in  1963,  this  House  of  Representatives  ordered 
a  full-scale  investigation  into  federally  funded  science.  It  was  the 
first  since  the  Allison  Commission  in  the  1880's.  Other  investiga- 
tions followed  in  the  1960's.  These  inquiries  did  produce  some  modi- 
fication in  the  national  system  of  science,  making  it  politically 
more  responsive  and  compelling  it  to  spread  R&D  funds  more 
widely.  This— in  following  Dr.  Rosenzweig's  testimony— is  why 
some  of  the  distributive  effects  have  changed  and  been  spread  more 
widely  in  the  last  20  years. 

However,  the  existence  of  this  task  force  today  indicates  that  the 
fundamental  issues  of  science  in  the  political  process  have  by  no 
means  been  entirely  resolved.  The  fact  that  the  issues  of  control 
and  the  distribution  of  Federal  largess  for  science  have  such  a  long 
history  suggests  that  they  may  not  be  resolved  easily  or  quickly,  if 
ever,  entirely  to  everybody's  satisfaction. 

There  is  simply,  I  would  suggest,  a  fundamental  tension  between, 
on  the  one  side,  the  requirements  of  high  quality  science  and,  on 
the  other,  the  broader  needs  of  the  national,  regional,  or  local  so- 
cioeconomic and  educational  welfare.  The  demands  of  both  seem  to 
me  to  be  legitimate,  and  I  have  no  special  wisdom  to  propose  about 
how  to  adjudicate  between  the  two. 

I  would  suggest,  however,  that  it  is  important  for  policymakers 
in  the  Congress  and  the  executive  branch  not  to  deceive  themselves 
into  assuming  that  the  pursuit  of  one  aim  will  efficiently  and  nec- 
essarily yield  the  other  as  well.  Policies  designed  to  achieve  the 
highest  quality  science  are  not,  on  the  average,  likely,  at  least  in 
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the  short  term,  to  serve  a  geographically  or  institutionally  broad- 
based  socioeconomic  interest. 

Alternatively,  policies  constructed  to  advance  education,  employ- 
ment, and  the  like  will  not  necessarily  produce  the  best  possible 
science,  agai»:  in  the  short  term.  What  we  have,  then,  is  somewhat 
overlapping  but,  in  fundamental  respects,  conflicting  interests.  The 
weight  to  be  given  to  each  is  unavoidably  a  matter  for  political 
judgment  and  decision  through  the  political  process. 

But  an  important  distinction  here  must  be  kept  in  mind.  There  is 
politics  as  the  instrument  to  shape  policy  by  resolving  the  play  of 
conflicting  or  disparate  interests.  There  is  also  politics  as  the  unal- 
loyed exercise  of  power  and  influence,  unconstrained  by  consider- 
ations of  policy  and  merit.  The  former,  it  seems  to  me,  certainly 
has  its  place  in  Federal  science.  The  latter,  it  seems  to  me,  should 
be  scrupulously  avoided  to  the  best  possible  extent. 

Thank  you.  I  will  be  glad  to  elaborate. 

[The  prepared  statement  of  Dr.  Kevles  follows:] 
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SCIENCE  IN  THE  POLITICAL  PROCESS 
HISTORICAL  REFLECTIONS 


•  ■  .  --  Daniel  J.  Kevles 

Let  me  begin  by  calling  your  attention  to  three  statements 
addressed  to  the  issue  of  science  in  the  political  process,  one  made 
by  a  very  distinguished  American  geologist,  the  other  two  by, 
respectively,  a  member  of  the  House  of  Representatives  and  a  Secretary 
of  the  Navy, 

The  geologist  declared  that  the  control  of  science  must  be 
kept  out  of  the  hands  of  "officers  or  functionaries"  whose  principal 
interest  is  "official  position  or  dignity,"  and  he  added  that  the 
great  body  of  scientific  men  would  not  tolerate  the  promotion  of 
research  under  a  predominantly  "political  institution" 

The  member  of  the  House  declared  that  he  saw  "no  reason  why  a 
scientist  »  t    »     should  be  more  competent  than  a  Congressman  to  say 
how  much  topography  a  sailor  would  want  on  his  chart »  If  it  were 
simply  a  question  as  to  the  best  method  of  obtaining  absolute 
exactness,  the  Judgment  of  a  pure  scientist  would  outweigh  the  opinion 
of  the  man  of  affairs;  but  not  so  when  the  question  is  as  to  the 
adaptability  of  the  work  accomplished  to  the  purpose  of  the  law,"  The 
Secretary  of  the  Navy  held  that  such  adaptability  and  purpose  —  that 
is,  research  policy  —  were  determined  by  a  political  process  that  was 
the  instrument  of  democratic  decision-making.  In  this  regard,  he 
insisted,  the  agencies  of  government  were  inevitably  "p>olitlcal"  and 
Incorporated  scientific  bureaus  only  so  that  they  might  better  perform 
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their  political  functions.  To  make  them  autonomous  In  their  activities 
would  wrongly  free  them  from  the  obligation  of  carrying  out  their 
democratically  defined  purposes* 

These  statements  may  have  a  fairlllau',  contemporary  ring,  but 
they  were  not  made  In  the  1980s.  The  geologist  was  John  Wesley  Powell; 
the  Congressman,  Hilary  Abner  Herbert  of  Alabama;  and  the  Secretary  of 
the  Navy,  William  B»  Chandler.  They  made  their  statements  a  century 
ago,  In  the  l880s,  during  the  course  of  the  government's  first  full- 
scale  Investigation  of  federal  scientific  research. 

The  Investigation,  which  began  In  1884  auid  lasted  until  1886, 
was  conducted  by  a  bipartisan  Joint  Cocomlsslon  of  the  House  and  Senate 
under  the  chairmanship  of  Senator  William  B.  Allison  of  Iowa.  It  was 
prompted  by  a  variety  of  concerns,  including  charges  that  some  of  the 
federal  scientific  agencies  were  corrupt  and  that  others  were 
exceeding  their  mandates  by  engaging  in  types  of  reseeu-ch  that  they 
were  not  authorized  to  do.  But  there  was  a  more  fundamental  issue 
behind  the  Congressional  interest*  Federal  science  had  grown 
enormously  in  the  twenty  years  after  the  Civil  War*  The  period  was 
marked  by  considerable  expansion  in  the  work  of  the  venerable  Coast 
and  Geodetic  Survey;  by  the  establishment  of  the  United  States  Weather 
Service  in  the  Army  Signal  Corps;  and  by  the  creation  and  rapid 
development  of  the  United  States  Geological  Survey  under  the 
leadership  of  John  Wesley  Powell.  The  federal  budget  for  science  had 
grown  to  more  than  half  a  million  dollars  a  year,  which  nowadays,  of 
course,  is  scientifio  small  ohange,  but  which  at  the  time  was  more 
than  a  half  percent  of  the  federal  budget.  Critics  of  the  rapid 
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growth  complained  that  the  United  States  was  Investing  more  In  science 
than  all  the  countries  of  western  Europe  combined*  Whatever  the 
truth,  federal  science  had  become  big  enough  to  notice,  b-lg  enough  to 
provoke  debate  over  how  and  by  whom  It  was  to  be  controlled,  big 
enough  to  stimulate  consideration  of  whether  Its  purpose  and  execution 
were  to  be  determined  by  laymen  acting  through  the  political  process 
or  by  scientists  Insulated  from  the  political  process  and  acting 
autonomously  in  accord  with  their  own  expert  judgment* 

Debate  over  science  In  the  political  process  thus  has  a  long 
history  In  the  United  States*  The  debate  has  been  marked  by  numerous 
twists  and  turns,  but  It  seems  to  have  pivoted  persistently  on  two 
major  Issues:   the  first  has  centered  on  the  programmatic  control  of 
federal  science  —  that  Is,  what  kind  of  science  should  be  done,  and 
how;  the  second,  on  the  distribution  —  geographical  and  Institutional 
—  of  federal  Investments  In  research* 

American  scientists  have  traditionally  desired  to  keep  control 
federal  science  as  much  as  possible  to  themselves,  to  Insulate  It  from 
the  hands  of  politics  and  politicians*  In  John  Wesley  Powell's  day, 
they  feared  Interference  from  power-hungry  or  Illiterate 
officeholders.  Then  and  since,  they  have  contended,  as  the  American 
Association  for  the  Advancement  of  Science  resolved  during  the 
proceedings  of  the  Allison  Commission,  that  scientific  work  Is  best 
judged  by  scientific  men*  To  Powell  and  his  successors,  politics  gave 
laymen  the  power  to  establish  the  programmatic  scope  of  federal 
research,  to  assess  the  merit  of  Its  execution,  even  to  control  the 
dissemination  of  Its  results*  They  feared  that  the  line  between 
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Informed  lay  management  and  know-nothing  restrlctlonism  was  by  no 
means  sharp »  They  therefore  preferred  direct  governmental  support  for 
science  with  only  nominal  governmental  control.  They  thought  that 
they  should  be  responsible  to  government,  but  not  responsive  to 
dictates  as  to  what  fields  of  science  should  be  investigated  or  how* 
Up  to  World  War  II,  however.  Congress  and  the  executive  branch 
insisted,  for  the  most  part,  upon  the  subjection  of  federal  science  to 
political  control  and  politically  determined  purposes* 

The  distributional  issue  did  not  surface  until  well  after  the 
turn  of  the  century*  Before  then,  federal  research  was  concentrated  in 
the  earth  sciences,  e*g*,  fields  such  as  geology  emd  agriculture, 
which  were  relevant  to  the  exploration  and  settlement  of  the  country* 
Furthermore,  almost  all  federally  supported  research  was  conducted  in 
the  government's  own  agencies*  With  one  programmatic  exception,  the 
government  did  not  subvene  science  in  the  nation's  colleges  and 
universities*  The  exception  was  the  funds  it  provided  on  a  state-by- 
state  basis  to  agricultural  experiment  stations*  same  amount  of  money* 
Pressures  for  change  began  to  emerge  after  World  War  I,  which 
dramatized  the  importance  of  the  physical  and  laboratory  sciences  to 
both  national  security  and  national  economic  competitiveness*  During 
the  interwar  years,  various  measures  were  proposed  for  federail 
programs  of  assistance  to  research  in  the  physical  sciences  at  the 
nation's  colleges  and  universities*  However,  the  scientific  and 
engineering  community  was  split  over  how  the  funds  should  be 
distributed* 

Spokesmen  for  state  universities  and  land-grant  colleges. 
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pointing  to  the  precedent  of  the  Morrill  Act,  urged  that  the  funds  be 
distributed  on  a  state-by-state  basis,  and  In  an  early  version  of 
these  measures,  within  each  state  to  a  specifically  designated  public 
Institution,  In  contrast,  leading  scientists  Insisted  that  the  funds 
should  be  distributed  on  the  basis  of  scientific  merit  —  this  would 
be  determined  by  some  version  of  peer  review  —  to  projects  and 
Investigators  wherever  they  might  be  located.  Proponents  of  this 
method  held  that  awarding  funds  to  the  most  meritorious  projects  was 
the  most  efficient  way  to  foster  productive  research,  Kau-l  Compton, 
the  president  of  M,I,T,,  explained  to  a  Congressional  committee  In 
1937  that  supporting  research  on  a  "routine  geographical  basis" 
resembled  "the  firing  of  broadsides  In  a  general  direction,"  whereas 
funding  meritorious  research  projects  was  like  "firing  a  sharpshooter 
directly  at  a  target," 

However,  funding  the  most  meritorious  projects  meant 
concentrating  the  grants  in  the  relatively  small  number  of  well- 
equipped  institutions  where  the  better  scientists  and  engineers  were 
located.  And  since  those  institutions  tended  to  be  concentrated  by  the 
1930s  in  the  Northeast,  the  Midwest,  and  California,  the  result  would 
be  a  geographical  concentration  of  federal  research  ftmds.  Rot 
surprisingly,  the  advocates  of  the  meritorious-project  approach  oaae 
from  institutions  in  those  regions,  while  the  proponents  of  a 
geographical  distribution  of  funds  did  not.  Each  faction  was 
sufficiently  powerful  politically  to  keep  the  other  from  prevailing 
legislatively  —  and  in  effect  to  prevent  the  establishment  of  any 
federal  program  of  research  in  the  physical  sciences  at  the  nation  s 
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colleges  and  unlverslbeSk 

It  Is  well  known  that  World  War  n  forced  a  sharp  change  In 
the  state  of  affairs.  Considerations  of  national  security  and 
national  welfare  demanded  that  the  federal  government  assume 
responsibility  for  ensuring  the  country  a  scientific  amd  engineering 
enterprise  second  to  none,  particularly  through  support  for  research 
and  training  in  the  country's  colleges  and  universities.  Perhaps  not 
so  well  known  is  that  there  was  considerable  dispute  at  the  end  of 
World  War  II  as  to  Just  how  these  goals  were  to  be  accomplished, 
Vannevar  Bush's  celebrated  report,  ScienceT  The  Endless  Frontier ,. 
advauiced  one  means  of  achieving  them.  An  alternative  was  proposed  by 
Senator  Harley  M.  Kilgore  of  West  Virginia.   The  Kilgore  plan 
provided  for  political  control  of  the  nation's  scientific  program  sind 
a  degree  of  geographical  equity  in  the  distribution  of  research  funds, 
while  the  Bush  plan  sought  to  insulate  federal  science  as  much  as 
possible  from  political  considerations  and  to  distribute  research 
funds  to  the  best  scientific  projects,  even  if  that  led  to 
geographical  and  institutional  concentration  of  these  monies. 

Thus,  at  the  end  of  World  War  II,  the  longstanding  issues  of 
both  the  control  and  distribution  of  federal  lau'gesse  for  science  came 
to  a  head.  In  the  end.  Bush's  approach  won  out  on  both  counts  (though 
not  without  some  modification  on  the  control  issue,  since  President 
Truman  made  clear  in  his  1917  veto  of  a  bill  to  create  a  Bush-like 
National  Science  Foundation  that  he  would  not  tolerate  the 
establishment  of  a  national  science  policy  entirely  insulated  from  the 
control  of  the  President).   In  the  twenty  years  or  so  after  ig'lS,  the 
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nation's  scientists  operated  with  considerable  autonomy  In  the  shaping 
of  national  research  policy,  and  federal  research  funds,  distributed 
In  accord  with  the  judgments  of  peer  review  to  the  best  qualified 
projects,  tended  to  concentrate  geographically  and  In  a  relatively 
small  number  of  Institutions* 

But  by  the  mid-1960s,  by  which  time  federal  expenditures  for  R 
&  D  had  risen  to  about  $15  billion  dollars  a  year,  there  was  growing 
dissatisfaction  with  the  degree  to  which  national  science  policy 
seemed  unresponsive  to  the  political  expression  of  social  needs  and 
kept  producing  what  to  the  have-nots  appeared  to  be  an  Inequitable 
distribution  of  research  dollars »  For  these  reasons.  In  1963  the 
House  of  Representatives  ordered  a  full-scale  Investigation  Into 
federally  funded  science,  the  first  since  the  Allison  Commission  In 
the  I880s,  Other  Investigations  followed  In  the  1960s*  These 
Inquiries  produced  some  modification  In  the  national  system  of 
science,  making  It  politically  more  responsive  and  compelling  It  to 
spread  R4D  funds  more  widely.  However,  the  existence  of  this  Task 
Force  suggests  that  the  fundamental  Issues  of  science  In  the  political 
process  have  by  no  means  been  resolved  entirely. 

The  fact  that  the  Issues  of  control  and  the  distribution  of 
federal  largesse  for  science  have  such  a  long  history  suggests  that 
they  may  not  be  resolved  easily  or  quickly.  If  ever.  There  Is  simply 
a  fundamental  tension  between,  on  the  one  side,  the  requirements  of 
high-quality  science  and,  on  the  other,  the  broader  needs  of  the 
national,  regional,  or  local  socioeconomic  and  educational  welfare. 
The  demands  of  both  seem  to  me  to  be  legitimate,  I  have  no  special 
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wisdom  to  propose  about  how  to  adjudicate  between  the  two»  I  would 
suggest,  however,  that  It  Is  Important  for  policymakers  not  to  deceive 
themselves  into  assuming  that  the  pursuit  of  one  aim  will-  efficiently 
yield  the  other  as  well»  Policies  designed  to  achieve  the  highest 
quality  science  are  not  likely,  at  least  in  the  the  short  term,  to 
serve  a  geographically  or  institutionally  broad-based  socio-economic 
interest*  Alternatively,  policies  constructed  to  advance  education, 
employment,  and  the  like  will  not  necessarily  produce  the  best 
possible  science*  What  we  have  then  is  soaewhat  overlapping  but  in 
fundamental  respects  conflicting  Interests*  The  weight  to  be  given  to 
each  is  unavoidably  a  matter  for  political  judgment  and  decision 
through  the  political  process* 
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DISCUSSION 


Mr.  FuQUA.  Thank  you  very  much. 

As  an  historian,  are  you  famiUar  with  any  comparable  cases  in 
other  fields  such  as  medicine  or  law  or  defense  policy,  social  securi- 
ty or  welfare  policy,  where  the  balance  between  professional  judg- 
ment and  political  judgment  has  been  at  issue? 

Dr.  Kevles.  Yes.  The  major  area  that  is  familiar  to  me  is  in  reg- 
ulatory policy,  going  all  the  way  back  to,  well,  the  Interstate  Com- 
merce Commission  in  the  1880's,  the  establishment  of  the  Food  and 
Drug  Administration  in  the  early  20th  century. 

A  more  recent  case  would  have  been  in  the  1950's  with  the  so- 
called  battery  additive  case,  in  which  the  National  Bureau  of 
Standards  certified  that  a  battery  additive  did  nothing  to  add  any 
life  or  strength  to  commercially  available  batteries,  and  the  manu- 
facturers of  these  batteries  and  their  allies  in  the  Congress  tried  to 
overturn  this  decision  and  tried  to  have  the  director  of  the  Nation- 
al Bureau  of  Standards  fired. 

In  the  end,  the  scientific  community  rallied  around  this  kind  of 
expert  judgment,  and  the  Congress  and  the  executive  branch,  then 
under  the  control  of  President  Eisenhower,  backed  down. 

But  there  have  been  many  cases,  the  details  of  which  don't  read- 
ily come  to  my  mind,  but  you  can  imagine  what  they  must  have 
been  in  the  regulatory  process  as  between  the  judgments  of  scien- 
tific experts  and  the  economically  interested  manufacturers  of  vari- 
ous products. 

I  don't  know,  offhand,  of  issues,  however,  comparable  to  the  dis- 
tributive one  in  other  fields  as  to  the  distribution  of  research 
moneys.  The  case  in  agriculture,  which  you  are  probably  familiar 
with,  the  Federal  Government  established  under  the  Hatch  Act  in 
1887  an  agricultural  experiment  station  in  every  State,  with  the 
munificent  appropriation  of  $15,000  a  year  to  each. 

On  top  of  this,  however,  there  was  added  the  Adams  Act  in,  I  be- 
lieve, 1906,  which  did  allocate  funds  more  for  basic  research  to 
somewhat  of  a  degree  on  a  project  basis.  But  the  distribution  of 
funds  to  agriculture  was  largely  geographical. 

Mr.  FuQUA.  Of  course,  agriculture  today  is  still  generally  funded 
on  a  formula  basis. 

Dr.  Kevles.  That  is  right,  but  I  think  Dr.  Rosenzweig  is  right, 
that  we  have  a  very  limited  number  of  studies  as  to  the  effective- 
ness of  research  funding  in  terms  of  output,  productivity  and  qual- 
ity. We  do  have  some  impressions,  however,  of  the  overall  effective- 
ness of  funding  in  agriculture. 

It  may  not  surprise  you  that  at  least  my  impression  is  that 
where  the  agricultural  experiment  stations  have  been  allied  with 
first-class  universities,  or  universities  that  historically  chose  to 
make  themselves  first  class — for  example,  the  University  of  Wis- 
consin— they  have  been  outstanding  long  before  any  other  kind  of 
Federal  support  came  to  these  universities. 

But  where  they  were  not  allied  with  first-class  research  facilities 
and  made  no  attempt  to  transform  themselves  into  those,  they  are 
very,  very  low  quality  and  low  productivity. 

I  think  one  of  the  important  points  to  recognize  is  that  what  we 
know  statistically  about  the  productivity  and  quality  in  science 
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strongly  suggests  that  a  disproportionally  large  amount  of  signifi- 
cant work  in  science,  engineering,  and  what  have  you  is  produced 
by  a  disproportionally  small  amount  of  the  scientific  community, 
even  where  they  are  relatively  equally  funded,  even  in  good  institu- 
tions. And  so  one  must  take  this  into  account,  among  many  other 
things,  in  developing  research  policy  for  funding. 

Mr.  FuQUA.  Mr.  Walgren? 

Mr.  Walgren.  If  a  disproportionally  small  number  are  producing 
a  disproportionally  large  amount  of  the  good  research,  as  I  am  sure 
is  the  case,  that  seems  to  make  it  more  striking  that  we  are  sort  of 
unable  to  predict.  As  you  say,  there  is  the  impression  that  those 
aligned  with  universities  did  better,  but  as  I  am  trying  to  remem- 
ber what  you  just  said,  I  guess  I  am  struck  by  the  difficulty  of  pre- 
dicting the  value  of  the  research  that  would  follow  on.  Is  that  a  fair 
statement  of  your  remarks? 

Dr.  Kevles.  No;  I  didn't  intend  to  imply  that.  What  I  meant  to 
say  is  that  the  fact  of  the  matter  is  that  a  very  large  amount  of 
significant  work  is  produced  by  a  very  small  number  of  people.  The 
question  is  how  you  go  about  identifying  those  people  when  they 
are  young,  in  particular,  and  with  regard  to  where  they  are. 

We  have  a  lot  of  indices  by  which  to  measure  those  things.  They 
are,  I  am  sure,  all  rolled  up  into  the  sorts  of  questions  that  people 
ask  on  those  site  visits  that  Dr.  Rosenzweig  mentioned,  and  they 
have  to  do  with  the  quality  of  their  training,  the  nature  and  the 
merits  of  what  they  propose  to  do,  with  the  general  personal  im- 
pression they  give  of  drive,  ambition,  knowledgeability  about  the 
field  and  so  on. 

Mr.  Walgren.  But  I  thought  I  heard  you  say  that  we  don't  have 
very  good  studies  which  can  predict  these  things 

Dr.  Kevles.  That  is  right. 

Mr.  Walgren  [continuing].  And  we  are  a  little  bit  operating  on 
impression. 

Dr.  Kevles.  That  is  right,  but  those  studies  we  do  have  tell  us 
strongly  and  explicitly  that  a  very  small  number  of  people  are 
largely  significant. 

Mr.  Walgren.  Yes;  that  is  right,  but  the  studies  themselves  are 
not  studies  that 

Dr.  Kevles.  They  are  post-hoc  studies  as  to  where — you  look  at 
the  productivity  and  see  who  did  it. 

Mr.  Walgren.  All  right.  So,  not  disputing  the  conclusion  that 
the  small  number  produce  a  large  amount,  is  it  your  view  of  our 
present  abilities  to  predict  who  will  produce  that  and  where  it  will 
be  produced  are  relatively  limited? 

Dr.  Kevles.  Well,  let  me  clarify  that.  I  think  they  are  not  totally 
limited.  Let  me  pose  a  case  in  extremis.  You  have  driven  across  the 
country  a  number  of  times  as  I  do,  living  in  California.  You  know 
that  there  are  vast  reaches  of  land  out  in  the  West  beyond  the 
100th  meridian  that  are  very  limited  in  population,  and  some 
towns  are  just  crossroads  and  a  gasoline  station. 

Now,  suppose  someone  from  a  crossroads  and  gasoline  station 
proposed  a  biomedical  research  facility.  Well,  of  course,  that  would 
be  a  ludicrous  proposition,  because  the  staff  is  not  there  to  use  it, 
the  support  facilities  and  so  on  are  not  there. 
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Where  you  have  institutions,  however,  that  are  closer  to  takeoff 
and  you  can  measure  how  close  they  are  to  that,  then  it  seems  to 
me  that  you  have  strong  opportunities  and  justification  for  making 
investments  in  facilities;  and  then  where,  of  course,  these  things  al- 
ready exist,  you  know  that  they  will  work. 

The  point  I  wanted  to  make  in  closing,  at  the  end  of  my  remarks, 
is  that  the  development  of  scientific  facilities,  of  new  centers  for 
training  and  so  on,  seems  to  me  a  highly  legitimate  thing  for  the 
Congress,  the  Government  of  the  United  States,  to  be  concerned 
with,  and  considerations  of  geographical  equity,  of  economic  devel- 
opment and  so  on,  seem  equally  legitimate  to  me. 

You  must  recognize,  however,  that  in  so  doing  you  are  likely  to 
get  less  scientific  return  for  the  dollar  in  the  short  term  than  you 
are  investing  the  same  dollar,  say,  in  1  of  the  20  to  50  or  so  major 
research  institutions  in  the  United  States  as  they  currently  exist. 

You  should  not  confuse  the  two  aims.  You  should  recognize  that 
both  are  legitimate.  It  is  a  matter  of  political  judgment  as  to  how 
much  weight  to  give  to  both  and  how  many  dollars  to  invest  in 
both. 

Mr.  Walgren.  What  criteria  did  they  use  in  the  sixties  when 
they  apparently  had  a  pretty  full  facilities  program?  Dr.  Rosenz- 
weig  said  they  asked  themselves  whether  an  area  was  likely  to 
produce  competitive  research.  What  kinds  of  professional  judg- 
ments and  competitive  peer  reviews  went  into  that  program? 

Dr.  Kevles.  Well,  I  am  not  familiar  with  the  details  of  how  that 
worked,  but  I  can  say  I  do  know  for  sure  that  concerns  arose  and 
were  expressed  and  found  expression  in  the  Congress  as  to  the  in- 
equitable distribution,  geographically  and  institutionally,  of  re- 
search funds,  and  it  was  in  response  to  that  that  the  Congress 
moved  in  the  direction  of  establishing  a  policy — and  so  did  Presi- 
dent Johnson — to  try  to  enlarge  the  base  of  first-class  scientific  re- 
search institutions. 

Now,  the  important  point  is,  however,  that  this  process  of  spread, 
which  I  think  was  successful  and  has  worked  — I  mean,  if  you  look 
at  the  number  of  first-class  research  institutions  in  the  United 
States,  it  has  grown  steadily  ever  since  the  late  19th  century,  and 
it  has  grown  since  the  1950's.  This  is  a  very  important  thing  to 
notice.  It  is  not  a  fixed  and  static  group  that  has  controlled  the 
door  to  the  candy  shop. 

But  the  process  by  which  this  enlargement  was  accomplished  was 
a  process  of  mutual  negotiation  among  the  agencies,  the  scientific 
community,  those  institutions  that  were  aspirant  to  improve  them- 
selves, and  the  Congress.  It  is  not  as  though  these  different  con- 
stituencies should  be  at  war  with  each  other. 

What  I  think  I  object  to,  and  was  alluding  to  at  the  very  end  of 
my  remarks,  is  that  in  the  absence  of  a  congressional  policy  to  en- 
large the  base  and  to  establish  criteria  as  a  policy  matter  as  to  how 
you  want  to  enlarge  the  base  and  to  what  degree  and  for  what  pur- 
pose, that  simple  sort  of  logrolling  kinds  of  amendments  to  appro- 
priations bills  or  authorization  bills,  while  certainly  within  the 
right  of  the  Congress,  would  seem  to  me  to  be  unwise  in  terms  of 
serving  an  overall  national  policy  of  scientific  development.  That  is 
where,  it  seems  to  me,  mistakes  have  been  made  in  recent  years. 

Mr.  Walgren  [as  Acting  Chair].  Thank  you. 
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COMf-IITTEE  ON  SCIENCE 
AND  T-^Cl-'.NOLOGY 
Congressman  Don  Fuqua  "'^"^ 

Chairman 

Committee  on  Science  and  Technology 

U.S.  House  of  Representatives 

Suite  2321  Rayburn  House  Office  Building 

Washington,  D.C.  20515 

Dear  Congressman  Fuqua: 

Enclosed  are  the  responses  I  find  myself  able  to  supply  to  the 
"Questions  for  the  Record"  posed  in  your  letter  of  July  10. 

Let  me  take  the  liberty  of  bringing  up  a  subject  that  seems  to 
me  to  be  quite  relevant  to  the  nature  of  the  inquiry  into  federal 
science  policy  that •yoQr  Committee  on  Science  and  Technology  is  now 
conducting.  This  is  the  level  of  funding  for  research  in  the  history 
of  science  provided  by  the  National  Science  Foundation. 

Much  of  what  we  know  about  the  history  of  federal  science 
policy  and  how  the  growth  of  science  and  technology  has  been  fostered 
in  the  United  States  has  come  from  studies  supported  during  the  last 
twenty  years  or  so  by  the  NSF's  history  of  science  program.  This 
includes  some  of  the  work  that  I  was  able  to  consult  in  preparing  my 
testimony  for  your  Committee.  However,  during  the  first  year  of  the 
Reagan  administration,  drastic  cuts  were  made  in  the  budget  of  this 
program,  and  it  has  by  no  means  fully  recovered  the  ground  lost.  I  do 
not  have  the  exact  figures  available,  but  I  believe  that  the  program's 
current  annual  budget  —  about  $1.6  million  —  la  significantly 
smaller  in  constant  dollars  than  it  was  in  the  late  1960s.  In  order  to 
spread  its  limited  funds  as  widely  as  possible-  among  qualified 
scholarly  projects,  the  program  has  limited  the  maximum  grant 
available  to  an  individual  investigator  to  $39,000.  Relatively  few  of 
these  grants  can  be  obtained,  and  the  dispensable  amount,  once 
institutional  overhead  has  been  subtracted,  does  not  go  very  far  in 
defraying  the  costs  of  a  major  research  project. 

Historical  studies  of  science  and  technology  have  a  good  deal 
to  contribute  to  the  shaping  of  sound  federal  policy  in  the  area.  The 
making  of  policy  may  be  formed  from  good  Judgment  anchored  in 
knowledge  of  how  science  and  technology  work  in  relationship  to  each 
other  and  to  the  larger  society.  Such  knowledge  may  be  gained  from 
well-considered  personal  experience,  but  even  more  so  from  historical 
and  sociological  studies,  which  can  identify  effective  connections 
among  events  and  forces  of  which  the  historical  or  contemporary  actors 
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were  unaware.  Such  studies  not  only  reveal  the  sources  and 
consequences  of  policy  decisions  in  the  past;  they  can  also 
advantageously  clarify  policy  alternatives  and  costs  in  the  present. 
(The  current  debate  about  the  proposed  super  -  conducting  super 
collider,  for  example,  would  profit  greatly  from  a  consideration  by 
historians  of  the  political  economy  of  psu'ticle  accelerators  since  the 
1950s.)  More  generally,  such  studies  go  behind  corporate  and  cultural 
myths  to  illuminate  how  science  and  technology  work,  and  to  expose  the 
relations  among  scientific  advance,  industrial,  development,  and  the 
socioeconomic  impact  of  science  and  technology. 

Given  the  immense  importance  of  federal  science  policy, 
greater  investment  in  producing  the  type  of  knowledge  that  would 
assist  in  its  sound  formation  would  seem  to  be  wise.  The  cost  of 
doing  the  history  of  science  and  technology  is  not  large;  for  example, 
it  would  take  only  about  $1.6  million  a  year  to  double  the  budget  of 
the  NSF  program  in  the  history  and  philosophy  of  science.  Funding 
studies  in  the  field  might  well  be  considered  a  sort  of  tax  —  and  a 
very  small  one  at  that  —  on  the  huge  federal  R&D  budget.  The  price 
would  be  tiny,  but,  since  the  potential  gain  in  understanding  would  be 
very  large,  it  seems  to  me  penny -wise  and  pound- foolish  for  the 
government  not  to  pay  it. 

I  therefore  strongly  urge  you  to  look  into  the  matter  and  hope 
that  you  will  see  fit  to  attempt  to  do  something  about  increasing  the 
funds  available  for  research  in  the  history  of  science. 


Best  wishes, 

Youra  sincerely. 


\'Ul 


Daniel  J.  Kevles 
Frofes9or  of  History 
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QUESTIONS  AND  ANSWERS  FOR  THE  RECORD 


Dr.  Daniel  J.  Kevles 


1.  The  recent  cases  of  attempts  to  obtain  science  facilities  for  Individual 
universities  through  the  political  process  are  not  the  only  instances  where 
conflict  between  political  and  scientific  Judgments  have  taken  place.  We 
have  also  seen,  for  example,  attempts  by  the  Congress  to  establish  new, 
mission-oriented  Institutes  at  the  National  Instututes  of  Health  (arthri- 
tis, nursing)  which  the  medical  research  conmunity  opposed.  Do  you  see  any 
generally  applicable  lessons  that  can  be  drawn  from  all  of  these  cases? 

Obtaining  special  facilities  through  the  political  process  Is  different 
from  using  the  political  process  to  establish  new  mission-oriented  Insti- 
tutes in  existing  federal  agencies.  The  first  alms  purely  at  producing  a 
local  benefit;  the  second  constitutes  a  programmatic  Initiative.  Neverthe- 
less, both  may  well  violate  a  long-standing  principle  of  federal  policy  for 
science  —  namely,  that  research  Investments  should  be  made  In  a  matter 
that  produces  the  highest  return  per  dollar  in  new  basic  or  usable  know- 
ledge. This  Is  possible  In  the  first  case,  since  research  facilities  lo- 
cated at  sclenti f leal hy  weaker  Institutions  are  unlikely,  at  least  in  the 
short  term,  to  yield  as  much  research  of  high  quality  as  those  placed  at 
the  scientifically  strongest  Institutions.  A  similar  possibility  arises  In 
the  second  case  in  that,  given  the  current  state  of  fundamental  knowledge 
concerning  disease,  the  Investment  of  funds  In  developing  therapies  for 
particular  diseases  may  prove  to  yield  only  very  limited  returns.  I  see  no 
general  lesson  to  be  drawn  from  these  two  cases,  but  they  do  seem  to  throw 
into  bold  relief  a  challenge  to  the  Congress  —  that  Is,  how  can  the  Feder- 
al Government  satisfy  legitimate  particular  needs  (whether  defined  geo- 
graphically or  in  terms  of  special  groups,  e.g.,  those  who  suffer  from  one 
or  another  disease)  while  maintaining  one  of  the  long-standing  principles 
on  which  federal  science  policy  has  been  based.  As  to  how  the  challenge 
might  be  met,  see  #2,  below. 

2.  One  of  the  traditional  rules  of  the  political  world,  arising  from  the  con- 
cept of  representational  government.  Is  that  legislators  have  a  duty  to 
look  out  for  the  interests  of  their  constituents.  This  a  particularly 
strong  tradition  In  our  American  system  where  we  have  no  members  elected 
"at  large"  or  on  the  basis  of  total  party  votes,  but  all  represent  specific 
geographic  areas  and  the  people  living  within  that  area.  Should  we  expect 
legislators  in  such  a  system  to  exempt  certain  parts  of  the  Federal  Govern- 
ment's activities,  be  It  science,  or  defense,  or  the  arts,  or  any  other 
field,  from  such  political  Interest  or  Influence? 

We  should  not  expect  legislators  to  exempt  certain  parts  of  the  Federal 
Government's  activities  from  political  oversight.  However,  while  local 
Interests  should,  of  course,  be  represented  in  government,  politics  should 
be  the  instrument  by  which  their  needs  are  melded  Into  sound  public  policy. 
Politics  should  not  ordinarily  be  the  means  by  which  they  simply  aggrandize 
themselves  on  an  ad  hoc  basis  (e.g.,  by  obtaining  research  facilities 
through  unalloyed  political  pressure).  If  (Congress  wishes  to  change  or 
modify  the  policy  by  which  money  for  research  facilities  Is  distributed, 
then  it  should  do  so  openly  and  explicitly,  not  through  the  backdoor. 
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Congress  could  well  decide  to  supplement  existing  policy  with  a  program  to 
aid  weaker  institutions  in  their  ambitions  to  become  fi rst-rank  ones.  How- 
ever, it  would  be  wise  in  doing  so  to  impose  criteria  for  the  administra- 
tion of  such  a  policy  that  are  related  to  its  stated  aim  —  i.e.,  not  cri- 
teria of  political  influence  but  of  sufficient  scientific  merit  to  benefit 
from  the  additional  investment  in  facilities.  Similarly,  if  Congress  de- 
sires to  aid  people  who  suffer  from  particular  diseases,  it  should  do  so  in 
a  way  that  is  consistent  with  real,  not  wishful,  scientific  possibility. 
(It  would  have  been  fruitless,  for  example,  for  Congress  to  have  created  a 
crash  program  in  1920,  or  even  In  1930,  for  the  control  led  release  of  nu- 
clear energy  in  sufficient  quantities  to  act  as  a  power  source.  That  had 
to  await  the  development  of  nuclear  physics  and  the  discovery  of  fission.)^ 

If  certain  aspects  of  federal  activity,  such  as  science,  are  exempted  from 
political  determination,  what  happens  to  the  concepts  of  political  account- 
ability for  the  Individual  legislator? 

As  above,  I  don't  believe  that  any  aspect  of  federal  activity  should  be  ex- 
empted from  political  accountability.  The  point  Is  to  establish  policy  for 
the  activity  through  the  political  process,  then  abide  by  it.  If  It  proves 
unsatisfactory,  then-cTiange  It,  but  don't  undercut  it  while  It  Is  In  place 
through  political  Interference. 

It  has  been  argued  thiit  one  reason  why  some  universities  have  sought  to 
obtain  assistance  through  the  political  process  Is  that  the  peer  review 
process  Is  too  heavily  weighted  in  favor  of  the  top  institutions  because  it 
is  operated  by  an  "old  boy  network".  Thus,  It  Is  said,  those  who  are  not 
part  of  the  establishment  can  only  obtain  a  share  of  the  available  resour- 
ces by  going  outside  the  peer  review  system.  Are  there  any  specific  data 
to  either  support  or  refute  this?  If  it  is  true  to  any  extent  what  Is  good 
and  bad  about  going  through  the  political  process? 

I  don't  have  enough  hard  data  to  respond  to  this  question.  However,  even 
under  the  best  of  circumstances  and  good  wll I,  the  peer  review  process  wl I  I 
work  to  the  advantage  of  the  better  institutions  and  scientists,  even  with 
no  old-bcy  favoritism.  The  Issue  is  the  long-standing  principle  mentioned 
In  #1  above  and  how  to  deal  with  its  effects,  discussed  in  #2  above. 

In  the  event  we  continue  to  see  the  practice  of  lobbying  for  research 
facilities  or  other  at+empts  to  make  Judgments  about"  science  within  the 
political  process  at  about  the  level  of  the  past  3  to  4  years,  what.  If 
any,  will  the  long-term  effects  be.  In  your  opinion?  Is  there  a  threshold 
level  where  this  practice  has  serious  adverse  effects.  In  your  view? 

In  my  opinion,  there  would  be  serious  adverse  effects  over  the  long  term  on 
the  quality  and  vitality  of  American  science  if  the  distribution  of  re- 
search funds  and  facilities  were  —  to  take  an  extreme  case  —  made  entire- 
ly subject  to  the  same  political  process  as,  say,  rivers  and  harbors  appro- 
priations. The  fact  of  the  matter  is  that.  In  most  times  and  places,  a 
relatively  smal I  number  of  people  at  a  smal I  number  of  Institutions  have 
been  responsible  for  a  disproportionately  large  fraction  of  scientific 
progress.  Invest  in  them,  and  you  get  a  high  return  for  your  money. 
Spread  the  funds  evenly,  and  you  will  likely  have  the  gratitude  of  diverse 
political  constituents  but  a  weakened  research  enterprise. 


177 

Mr.  Walgren.  The  task  force  will  adjourn  until  8:30  tomorrow 
morning.  We  appreciate  your  being  available  to  us. 

[Whereupon,  at  12:49  p.m.,  the  task  force  recessed,  to  reconvene 
at  8:30  a.m.,  the  following  day,  Thursday,  June  27,  1985.1 
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